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Instead of 
colouring 
cancer cells, 
let’s kill 
them’
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C
AN A cure for cancer 
really be in sight? 
Ori Zelichov, a vision-
ary Israeli biochem-
ist, believes it could 
be and is convinced 
the answer lies in 
the power to modify 

mutating genes — cutting out the bad 
stuff causing disease and replacing cor-
rected genes that will not cause any 
more trouble. “The tools we already 
have make it possible to edit genes in 
the same way you might 
edit code,” he says.

After qualifying as a doc-
tor, Zelichov was involved 
in cancer research at Isra-
el’s National Institute of 
Biotechnology. He was appalled by the 
lack of precision faced by medics treat-
ing cancer. “I saw doctors didn’t have 
accurate enough tools to differentiate 
between tumours and surrounding 
cells,” he says. So he founded Boomer-
ang to explore a solution.  

“I had the idea of using genetic edit-
ing tools to put colour into cancer cells 
to help differentiate them but then I 
thought: ‘Why don’t we kill those cells 
instead of just colouring them?’”  

His system for targeting cancer cells 
looks for two different markers, unlike 
other systems, which use just one. This 
improves accuracy. The gene-editing 
involves introducing viruses into the 
cells to modify them. “We can direct 
an enzyme complex to where it is need-

ed and then use it to cut out mutated 
genes and replace them with correct-
ed ones, treating not just the disease 
which has already developed but the 
root of the disease to hopefully prevent 
it returning,” he says.

If the idea of invading bodies with 
a virus sounds scary, Zelichov points 
out that Boomerang’s system has been 
shown to be active only in cancer cells 
— whose destructive genes it actually 
causes to commit suicide —  while lev-
els of the complex were undetectable 

in healthy cells.
 Best of all, Zelichov’s 

system is both cheap 
and highly accurate, he 
says, although Boomer-
ang is trying to raise 

$1 million to do further tests and refine 
what may one day be seen as a ground-
breaking tool in the battle to beat can-
cer. Meanwhile Boomerang’s system, 
based on research at Ben Gurion Uni-
versity, has won first place in a synthet-
ic biology competition in Boston and 
attracted attention in China’s Global 
Innovation Awards.

Could it one day be considered a 
cure? “Theoretically yes, once an effi-
cient system has been found to deliver 
the therapy,” says Zelichov. “But that’s 
not our own area of expertise, so we 
must hope that somewhere in the 
world someone is concentrating on 
that side of the problem as hard as we 
are focusing on what we know how 
to do.”
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been approved for the treatment of 
metastatic melanoma and ipilimumab 
— an anti-CTLA-4 — was the first of those 
agents to be associated with improved 
overall survival from that disease. 

These drugs are also sometimes use-
ful in non-small cell lung cancer, renal 
cancer and Hodgkin’s lymphoma. 

Overall, these drugs are better tol-
erated, with less toxicity than chemo-
therapy. However, a small percentage of 
patients may suffer “immune-related” 
side-effects which are a result of an over-
activated immune system. These side 
effects can usually be well managed. 
Approximately 30 per cent of patients 
gain long-term benefits in survival.

TUMOUR–INFILTRATING 
LYMPHOCYTES (TILS)
These are another specific type of 
T-lymphocyte (white cell). They have 
been found deep inside some tumours, 
working against the cancer and can be 
removed from the patient and multi-
plied in the laboratory. 

When injected back, these expanded 
numbers can be further active cancer-
fighters, the technique being applica-
ble in melanoma, kidney and ovarian 
cancer and others.

CAR T-CELLS (CHIMERIC 
ANTIGEN RECEPTOR – 
T-CELLS)
T-lymphocytes are removed from the 
blood and genetically altered to have 
specific receptors of the patient’s can-
cer on their surface. When re-injected, 
they will adhere to the proteins on 
the patient’s cancer cells and launch a 

precise immune attack against them. 
Some of these CAR T-cells are very long-
living and have given rise to the infor-
mal term of the “living” cancer drug. 

The production process is compli-
cated but efforts are ongoing commer-
cially to produce CAR T-cells “off-the-
shelf”. This will make the treatment 
more easily available and hopefully 
significantly reduce cost. CAR-T cell 
therapy may be helpful in acute leu-
kaemia, non-Hodgkin’s lymphoma, 
myeloma, and elsewhere.

Modern science has produced tech-
nologies and new drugs relevant to the 
individual cancer patient. This is often 
described as “personalised medicine” 
and is a significant example of “trans-
lational” research — bringing real basic 
science directly to the bedside.

However, these techniques are still 
in development and will not yet rou-
tinely replace chemotherapy. Most 
are far from generally available. Many 
are the subject of properly structured 
clinical trials, which patients should 
be encouraged to enter. Patients with 
advanced cancer and their families are 
often desperate for a final chance to 
achieve some further response. They 
are vulnerable, often willing to reach 
out for further available treatment, 
spiritually and fiscally. But such treat-
ments must be considered for admin-
istration only by those with the highest 
clinical credentials and ethics.

Anthony Goldstone is director of clinical 
services, Harley Street at University 
College Hospital, anthony.goldstone@
uclh.nhs.uk
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