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hy Lyndon Mechielsen

his journey begins in
a tangle of emerald
foli
Queenstand rainforest,

,deepinanorth

Victoria Gordon is
crouched by a clearing, slapping at leeches and
insects. Like her husband, Paul Reddell, she's
as wer as can be, There's no way ro keep dry,
nowhere to shelter in their line of work, Hour
after hour they sit tight while the rain tumbles
down in big far drops and rat kangaroos nose
hungrily around the berries lying near their
feet. Something doesn't add up. The diminu
tive marsupials should be feasting on the
nutrient-packed seeds of the blushwood tree.
It’s a jungle out theee so why would they pass

up an easy meal? Instead, chey bite into the

ernels and push them away, as if fire 1o the
mouth, The two scientists take careful nore
I'hey will warch this pantomime for hours at a
rime. How intriguing,

Like the song says. from licde things, big
things gtow. Gordon and Reddell are forest ecol-
u:-_;i\ru. rramed to look past the trees to see the
woods. Their specialty is plant defence mecha-
nisms. Whars going on beneath the spindly
blushwood has got them thinking. The chemi-
cal reaction is powerful enough o deter the

scavengi

animals withour killing them. Could
there be an application for people? 1t’s just a
hunch, but it turns out to be inspired. When

they send off a batch of crushed kernels to a

commerg fal I.lll mn N'.‘L.é‘.h."- ne IL‘\llll\ come }‘.lul\

with bells on: cheir powerful anti-cancer proper-
ties warrant a coser look. Scienusts ar the
QIMR Berghoter Medical Research Institute in
Brishane test the compound, dubbed EBCA46,
on a tumour cell line and are astonished by its
cffectiveness, When applied 10 a laboratory
mouse implanted with human skin cancer, the
melanoma twms red and purple, then meles
before their eyes. The year is 2006 and Gardon
and Reddell have no time to waste, 1 p o 100
Australians a day are dying of cancer,

Since then, the drug has been tried expen-
mentally on sericken dogs, cats, horses, pigs,
sheep, ferrers; guinea pigs, goanna, birds, even
the endangered Tasmanian devil, obliterating
tumours in nearly all of them. Animals thar ar

].‘L'\l h\'LL’\.] the ampuranon l‘-f’ 2 cancerous limb

have received new leases of life, their scars barely

visible beneath regrown fur. (The drug also trig-

gers a healing process that repairs wounds.)
N\I'-\.

Gordon, Reddell and rescarchers at QIMR

last, people look set o be treated.

Berghofer b years of scientific research detail

ing how “asingle ... injection” of EBC-46 killed

most kinds of large-mass tamours and cancer-

ous tissue in 70 per cent of the animals that were
monitored. All things being equal, an opening
Clinical Phase I wial involving end-stage mela
wma patients and those with brutal head and

neck cancers will be under way ar Australian

hospitals by  September under a fast-track
scheme thar alfows cancer products to be rested
on patients sooner than some other drugs

“Ir’s

me, we need to get this into people,”
S4-vear-old Gordon says in her no-nonsense
way. She is deeply invested in EBC-46, as one
could easily imagine. It goes beyond the sweat
and rtears that wenr into the discovery and
development process and, yes, the money she
and Reddell, her colleague and life parmer
stand to make should thev sell their unlisted
company or take it public.

Cancer, you see, 15 an intenscly personal
matter to Gordon. It killed both of her parents,
her parernal ind marernal grandparents and her
sister, ( ‘h(‘r} |, who hk':".i_',uj Gordon 1o toss away
the rule book and give her the drug six months
before she died last December. “I'm on a time-
line,” she explains, “There is cancer through my
family and thar has implications. | have already
lost loved ones, I'm sure that more of my family
will present with cancer, as my sister did, |
wasnt ready for hee. So 1 have some incentive,

real incentive, o get this drog through.”




Victoria Gordon was a girl of 12, onc of
seven kids, when Richird Nixon made the “war”
on cancer official US government policy in
1971. The then president said if America could
put 2 man on the moon it would beat cancer in
hive years, neatly in time for the US bicenten

nial. It never happened, of course; the more we
learn about cancer — or, more accurately, the
suite of discases that comprise cancer — the
more opaquc it seems. Yet four decades and
seven presidents on, Barack Obama is still talk

ing up the prospece of curing it in “our tme”

Few scientists speak in such absolute terms,
Gordon among them. She i cautious when
discussing EBC46's potential at this delicare
juncture of the registration process, “We've
made 4 lot of progress bur we have a long, long
way 1o go,” she says. Peter Parsons of QIMR
Berghofer, the veteran medical scientist who
firse tested it on live cancer cells, points out that
the pre-clinical stage is the “valley of death” for
new drugs. Most fall over long before reaching
the critical and vastly expensive proving exercise
of a Clinical Phase [11 trial, which is dependent
on the results of the carfier studies ~ and cash.
Potentially, buckets of cash.

Sull, there’s a quict confidence o how they
are all going abour this Jaborious business.
Gordon and Reddell's company, EcoBiorics,
began as a cottage industry clustered around
their home in Yungaburra, a rainforest-fringed
hamlet on the Atherron Tablefands, 90 min-
utes' drive west of Cairns, The operation

reaches across the world 10 a pharmaceutical
plant in lowa, which is producing the com
pound to medicine-grade standard, preclinical
R&D in Swizerdand, the US and Canada, and
equine trials in London.

They met 20 years ago, after Gordon threw
in her job wich a plantation timber company in
Fasmania and moved to north Queensland to
work for the CSIRO's Tropical Rainforest
Research Centre, where Reddell, 54, was a prin
cipal scientist. Her background is in chemistry
and microbiology; hes a "bloodhound” of an
ecologist who can sniff our just about anything
in the rainforest, Gordon says.

I'he blushwood tree was just one of a num-
ber of plants that had artracied their attention
specimen, it
beneath the forest canopy to a height of 15m,

An otherwise unloved grows
oo slender o interest loggers, skitzish of direct
sunlight. But the early results on the seed extract
made it their prionity, Gordon left the CSIRO
to go fulltime on their new venture. The couple
sold everything they could part with — a horse
float; their bicydes, her jewellery — o et up a
laboratory in the garage of their highset home,
Gordon focused on the business side, seriking a
profit-shaning deal with the Queensland gov

emment and private landowners for access to
local rainforests; the only place in the world
where the blushwood tree is known to exise,
Reddell, having followed her out the door at

CSIRO, immersed himself in the nicty-grivy of

producing the active compound and prepping

Nature's gift: blushwood beery: opaning pages, Victona Gordon and Paul Beddel

native trees to be cultivared, To date, they have
raised $36 million from investors to develop the
drug through a subsidiary company, QBiotics,

Yet even now they struggle to explain exactly
how it works; as Parsons admits;, the mecha-
nism isn't completely understood, though his
team at QIMR Berghofer has been poring over
it for most of a decade, What's clear s thar it
attacks cancer in a way not seen before with
convennonal therapy,

When injected into & tumour or applied by
gel— the growth has to be on or erupted through
the skin for the purpose of the current studies
the drug activares a local tssue response through
an enzyme known as prorein kinase C (PKC) or
relaced molecules, precipimating an onslaughe
that cuts the blood supply to the mmour and
kills it. Cancer beging with a short circuit in a
single rogue cell that causes it to grow uncon-
trollably. Bur the discase can't take hold unless it
suppresses the immune response. Blinding the
immune sysiem is the sinister secret to cancer's
success. EBC-46 blows thar cover.

The sutcome can be visible to the naked eve
within minutes, The Aesh-coloured lesion takes
on a reddish tinge as its primitive vascular sys-
rem collapses. Soon, it's i bruised purple. a tell-
rale sign the blood supply has been choked off.
Researcher Glen Boyle could hardly believe the
speed of the process when he fise saw it in one
of Parsons' laboratory mice in 2007, {The origi-
nal recipient, nicknamed Agent 46, became
something of a celebirity, living to a ripe age free
of melanoma.) Boyle, today the head of the
instituce’s Cancer Drug Mechanism Group, stll
gets a kick our of warching EBC-46 in action.
“By the time you put the mouse back in the cage
you can see the swelling ... and the wmour is
starting to turn blue, Come back in five minttes
and it is purple, You come back the day after and
it is very purple and a couple of days after thar,
there is a scab where the rumour used 1o be.”

In 2009, Gordon and Reddell tested it for
the first imie ouside the lab on Bonny the blue
cartle dog. Again, there was a personal dimen-
sion ta this. Bonny was their much-loved pet,
aged 18 and ailing with advanced' oral mela-
noma. After injecting the tumour, Gordon was
horrified by how rapidly it broke down, the
putrid discharge oozing from the dog’s mouth
“like far off a barhecue”. She thought: Oh my
God. what have I done to Bomny? It left a huge
wound down his throar as it cracked unseen
tumour ... it fooked awtul,”

Not that Bonny seemed to mind. By day two




he was jumping around like a playful pup. Such
examples of “euphoria” have been observed in
many animals after ereatment. Gordon thinks it
may have something to do with relieving the
genertl burden of cancer, lifing “rhis grear
weight off the body’s systems”. The dog’s wound
healed within a few weeks and he remained
clear of cancer unnl his death abour a year later
from an unrelated illness.

Herein lies the elegance of the drug, or at
least in how it has been seen 1o work in animals.
[n most cases. a set of five or six injections does
the trick; but a follow-up course can be required
Evidently, the response to EBC-46 doesn’t stop
there. It kicks up a gear, healing the wound with
soft. new skin, OF the 344 animals treated to
dare — about two thirds of them dogs — 78 per
cent ended up cancer-free or with tumour mass
reduced by more than half, Fewer than nine pet
cent failed to respond. Bone cancers and highly

fibrous rumours have proved to be resistant, pos-
F

sibly because nor enough EBC-46 can penetrare,

At the Tableland Vererinary Services clinic in
Atherton we meet Carmel and Tom Gavin and
their bright-cyed shih wu terrier, Millie. The
lircle dog had had unsuccessful surgery on a mast
cell wmour on her left paw the size of a 20¢

picce. “We were looking at ampuration or death

in the end,” Tom says. Millic received a course of

EBC-46 on January 7 and the growth dissolved
in typically messy fashion until whar was left of
it dropped onto the floor. Three weeks lacer, the
wound is a healthy pink, nearly healed. “I don't
use anything else on mast cell tmours,” ver
Justine Campbell says of a cancer that accounts
tor abour a quarter of tumours in dogs.

There have been disappointments, however
After years of wrangling with bureaucrars, the
drug was finally tried on Tasmanian devils with
facial tumour disease, an aggressive cancer that
has cut a swath chrough che wild population,
jeopardising the species. “lts a sad story,”
Gordon admits. Three animals were treated in
carly 2013 with very light doses, which
destroyed most of the growths on them, a
highly encouraging result. However, by the
time agreement could be reached for a fol-
low-up treatment with the ethics committee
overseeing the trial, it was too late for two of the
devils, “We really nceded to do more work,” she
says rucfully. Her door is open, however, and the
[asmanians may opt to give it anocher shor.

For now; use of the drug in animals is con
fined to cancers of the skin or wmours growing

< T, 1
on it - in effect, those a needle or the gel can ger

Brought to heal: Tom Gavin with his shib t2u derrier, Milie

to. In the veterinary space alone, thar’s a Jot of
potential business. Gordon was in the US in
February discussing planned final vecerinary
clinical and safety studies with the Food and
Drug Administration, the world's premier regu-
lator of medicines. The plan is to have a veteri-
nary product on the marker within three years.
(It’s currently available to animals in case studics
as a treatment of fast resort.)

While there can be no guarantee the drug will
help people, Gordon can't see why it wouldn'.
Rescarchers are yet to encounter a species of
animal that can't be treated. “[t gives us a lot of
confidence,” she says. Parsons, the 71-year-old
team leader of QIMR Berghofer’s Drug Discov-
ery Group, says the drug should work on most
solid cancers - the beauty of activating the
PKC-related pathway. The signalling molecule
is found in just about every nook and cranny of
the human body, so "it doesn't matcer whether it
voe it could
work in most tumour tvpes if local injection is

s a lllt'{.ll“)!h.l ora |)fl‘.l§f cancer

feasible”, He, o, is teassured by the results in
companion animals, "They are real tumours,
they are nawural tumours that have come about
in the same environment in which people: get
cancer,” he explains. “That's the real deal.”

A reality check. Australians are living longer
with many cancers as trearments smprove:
surgery is gencrally less disfiguring, chemo ¢om-
binations are more effective and less disabling,
therapeutic radiation more tolerable. And theres
the new generation of drugs. Formerly a deach
sentence, chronic myeloid leukemia, for exam-
ple, can be controlled for years by Gleevec, while
the QIMR Berghofer team did much of the
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heavy lifting ta develop the recently approved
drug Picato, from the sap of a common weed, 10
treat sunspors before they turn malignant.

Yer of all diseases, cancer has stubbornly
failed to fall to the march of progress by medical
science. More people than ever are gering it
This is parcly a function of 2 greying population:
the longer you live, the higher the chances thara
misfire in your genetic circuitry and exposure to
carcinogens will seed a tumour or cancer of the
blood or bone marrow. A decline in tobacco use
has been offset by Australians’ expanding waist-
lines and love of a drink. [n February. the World
Health Organisation reported that cancer had
surpassed heart disease as the leading cause of
death globally. Tuse on 125,000 Australians will
be diagnosed with cancer this year, according to
the Cancer Coungil, a 50 per cent increase on
the number & decade ago: there will be more
than 44,000 cancer deaths, based on 2011 fig-
ures, The direcr cost o this country’s health
system will approach $4 billion

If cancer is caught early, 4 patents chances
are better than they have ever been, Nine in 10
women with breast cancer will survive for
mare than five years. Yet once it spreads, the
prognosis for most forms of cancer remuins
deeply problemaric. My paternal grandfather
died of pancreatic cancer in 1979, three years
after the expiry of Nixon's faux deadline for a
cure. His suffering, no doubr, would have been
eased by modern palliative care. But his overall
prospects were little betrer than those of a
patient today, given the five-year survival rate
for pancreatic cancer, a particularly vicious
type, is still 5 per cent.

Gordon's sister Cheryl, 61, mother, grand-




mother, professional chef, received the best
trearment available in Melbourne after her iver
cancer was diagnosed. Targeted doses of chemo-
therapy were delivered to the tumours, boosting
cffectiveness and minimising side-cffects. To no
avail. Cheryl was an early investor in EcoBiotics
and knew what compound No. 46 had done in
animals. She asked her sister - the only scientist
in the family - to give it to hier about six months
prior to her death on December 14. Whar harm
could 1t do? No one need know:

“I had 1o say no," Gordon says, the emotion
raw in her voice. “It’s so impormant thar we ell
people ... thar at this poinr ... we must have
particular dara before we go further and trear
human patients, It is hearthreaking, | know. Bur
there are no shortcuts, not for anyone. The ...
regulators are there not just as gatekeepers but
to protect patients from snakeoil drugs.”

Could EBC-46 have hclped her sister?
Gordon weighs the question carefully: She has
thoughra lotabour this. “[It] may —and | say this
strongly — may be able to deal at some stage with
liver cancer, but there is no cerminty to that. We
need 1o do a lor of work. Personally, 1 reflected
that if we managed to get to the stage where we

could treat people, this will be a good drug. [ do
peoy £ g

believe it's a superior drug in the instance of

direct [delivery] to the liver than cisplatin,” she

says of the platinum-containing chemotherapy

drug Cheryl recetved. “I don't have proof of

that,” Gordon continues. “But | can theonise and
say that EBC-46 does certinly have potential in
a situation like that, Bur let me stress, the liver is
difficult. That needs 1o be said because people
will read this and start 1o contace us, and we will
have to tell them the same thing: we can't help.”
Boyle is equally cautious, He has taken too
many pleading calls from those who have run
out of options o say anything that would raise
expectarions of yet another magic bullet for can-
cer. For all irs potential, there is no suggestion
that the drug could replace surgery or chemo-
therapy as a core treatment. For a stary, it can't
be used systemically, as chemo drugs are, against
metastanc cancer. EBC-46 won't “chase down'
tumours once they spread, Gordon admits.
Then there’s the sticky question of how to
manage the sludge thar would be left by an
internal tumour, assuming it could be broken
down. This is one reason why the focus o date
has been on surface lesions. Althe wigh Gordon
is adamant the drug has porenrial o be used
internally, the necessary work is yet to be done.

“The sting in the tail is that it has to be pur on

Baaring fnut; Goroon wants human clinical triais 1o start in Saptember

the ousside of the body” cxplains QIMR
Berghoter director and CEQ Frank Gannon.
“It is highly toxic if it gets into the body unless
it can be controlled.”

For now, Boyle believes EBC-46 could come
nwo p|.l) .Ilft‘l conventional treatment optons
have been exhausted or for pallianve care. He
cites the example of an eldedy patient who was
unable to physically withstand further surgery,
chemo or radiation therapy. EBC-46 could pro-
vide relief from, say, a tumour impacting on a
nerve, improving that person’s quality of life. Or
itmight buy time. "At the moment, that's where
| see ir ... wreating things you can't use other
methodologies to treat,” Boyle says. “Bur that’s
not to say where it might be in 10 years' rime.”

Gordon is pushing as hard as she can to get
the human dinical trals under way in early
spring. Clinical Phase [ is typically a safety exer-
cise to confirm the drug won't harm people, but
in oncology studies, patients can also be treated
in what 15 referred to as a Clinical Phase 1711,
allowing informarion to be tapped on its effec-
tivencss. The study will be run through a net-
work of hospitals in different cinies with 30 or so
patients with advanced melanoma or externally
accessible head and neck cancer, “people who
need some answers that they are not getting ...
who reallv are at the end of the line”, Gordon
says there is strong interest from medical
specialists in head cancer, which is notoriously
difficult to trear and often requires dishiguring
surgery, Patients can lose a jaw, their nose, slabs
of facial bone and tissue. “The head and neck
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surgeons that we have been talking to for a few

years now are basically saying, ‘Give us the drug,
We're sick of deforming people.”

If EBC-46 gets through to Clinical Phase [11,
the critical proving trial thar generally involves
thousands of patients around the world, it will
have burned through all the cash Gordon and
her hushand have raised, and more, The majornicy
of their 1200 sharcholders are mums and dads
who have kicked in as litde as $1500; the biggest
single ouside stake in the unlisted company is
$1 million. This is more by accident than design.
l“ni the
finance providers but was rebuffed; prove it up

Gordon initally rounds of venture
‘]n({ come b-l(‘n [0 us, [hL‘ ”l(v‘”L'_'r men [(‘;li hL'r.
The expense of getting a drug to marker is
staggering. which helps explain why so few gert
through in Australia. Picato, a rare success story,
had $130 million ploughed into it by Danish
outfit LEO Pharma before being registered by
the Therapeutic Goods Administration last
year. In a small pond, Australia’s CSL is the
nearest thing there is to a big local fish. Yer o
meet the development cost it had ro license the
international rights of Gardasil — the revolu-
tionary cervical cancer vaccine pioncered by
2006 Australian of the Year lan Frazer — 1o US
group Merck. Gordon estimates thar EBC-46
will require north of $600 million ro be made
into medicine - completely out of their league.
She and Reddell have structured the company
so that the subsidiary, QBiotics, contains the
intellectual property and could be peeled off

for ourrighs sale or a stockmarker floar
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ile

For all our ©s, Jets wish them W



