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In fact, according to the aims of the EU funded GIANT 
programme (Gene therapy: an Integrated Approach to 
Neoplastic Therapy) it will provide a useful backup to 
the more conventional treatments for prostate cancer, 
and may provide a good example of ‘personalised 
treatments. After all, new drugs directed against 
genetic defects and fusions found in cancer such as 
Imatinib are beginning to change clinical practice in 
other types of human cancer. However decisions 
about prostate cancer treatment will not be taken by 
scientists, but by clinicians, and it is important that 
those who take the decisions are both aware of the 
technology and the evidence that has been 
accumulated which could result in a new therapy.
 
Why introduce DNA into cells?
The most obvious reason in a urological context is 
indeed gene therapy, which has promised much but 
delivered relatively little since its first uses in the 
1980’s. In fact there have been recent successes, 
particularly with gene augmentation in children 
suffering from Severe Combined Immunodeficiency 
Disorder (SCID). The problem is that, despite many 
successful treatments, there were also some 
unfortunate side effects (Kohl et al, 2003). However 
improved treatment regimes, with lessons learned 
from the initial pioneering studies have resulted in a 
safer and more effective treatment. If you compare 
the current situation with SCID to the constant and 
ongoing improvements in surgical techniques for 
prostate disorders, then there is little real difference. 
New treatments take time to optimise, and we should 
not be unduly critical of gene therapy.

Gene therapy for cancer has been the principal use of 
DNA transfer for almost as long as the technology has 
been practical. It is easier to accomplish than the 
more exacting gene replacement or augmentation (for 
SCID) – the end point is not living functioning cells but 
dead tumour cells! It is one of the aims of the GIANT 
project to make gene therapy both acceptable and 
feasible as a treatment for prostate cancer. This 
necessitates safety and efficacy studies, and much 
more importantly, taking the major step from the 
laboratory, via relevant animal models, into actual 
patients. Furthermore, by adopting standard testing 
schemes throughout Europe, we hope to facilitate the 
clinical testing in several countries, having 
surmounted the inevitable obstacles of ethical and 
regulatory authorities. 

In the decade after the Sequencing of the Human 
Genome there is now an equally important role for 
gene transfer in medicine: confirming the function of 
the 28,000 genes which are essential for the correct 
operation of the human ‘machine’. By expressing a 

gene in a cell, which 
normally doesn’t express 
it, we can see how gene 
expression alters cell 
behaviour. Equally by 
‘knocking down’ 
expression of the same 
gene (by introduction of a blocking or interfering 
short RNA molecule to block translation of messenger 
RNA into proteins) in a cell which normally expresses 
it a high levels, we can decide both the normal and 
disease related functions of the gene. If such a gene is 
essential for the growth or perhaps better the survival 
of a cancer cell (relative to normal equivalents) then it 
represents a novel target for therapy.

How is it done?
DNA itself is quite a stable molecule, and can be 
added directly to cells in the laboratory (see figure 1). 
However cells present barriers to the uptake of many 
molecules and are unlikely to take up genes with any 
efficiency, even in a laboratory setting. There are a 
number of ways to enhance the uptake of naked DNA 
into cells. The simplest to envisage is microinjection, 
which can either introduce genes into the cytoplasm 
(where DNA will normally be degraded) or directly 
into the nucleus (harder, but more efficient). 
Sophistications of the pricking method (a non specific 
injection which damages the cell membrane to 
encourage DNA uptake) such as giving the cells an 
enormous electric charge (electroporation) and the 
use of accelerated gold particles as a bullet (gene 
gun) are more recent and efficient developments. 
Other protective measures, such as carrier precipitates 
of calcium phosphate or DEAE dextran, have been 
used for more than 30 years but are really only 
feasible in the laboratory. These methods still have a 
very real relevance for what is known as ex vivo gene 
therapy, where cells are removed from a patient, 
modified, and then returned autologously. This is 
particularly useful for modifications of immune 
system and stem cells.

For direct introduction of genes into cells within the 
human body, the barriers and protection are even 
more formidable. Therefore to carry out efficient gene 
transfer, we need to use a carrier molecule or vector. 
Non viral vectors such as polyplexes and liposomes are 
a systematic and sophisticated enhancement of the 
original carrier precipitates and are now beginning to 
show efficacy in vivo as well as in the laboratory. The 
most evolved vectors are still viruses of human and 
non-human origin, although many of us retain 
immunity to such virus infections. Some of the 
common vectors and gene transfer techniques with a 
brief discussion of their strengths and weaknesses are 
listed in Table 1. 

The need to target
The use of a vector also introduces the concept of 
gene targeting. This is frequently overlooked in the 
design of therapies, and just like a drug which 
accumulates in the wrong tissue, expression of a gene 
in the wrong location can result in a more severe 
disorder than that to be treated. The initial (and 
frequently disastrous) efforts at gene therapy (in the 
1980’s) can be compared to 19th century surgery, as 
they were both poorly targeted. One of the main aims 
of the GIANT programme is to achieve prostate 
targeted therapy (reviewed in Stanbridge et al, 2004).
What all of the vector systems shown have in common 
is the protection they offer the genes outside of the 
cell. This is traditionally a role played by viruses, and 
indeed many of the most effective vectors are 
disabled or modified human and animal viruses. 

Recent advances in 
synthetic chemistry have 
allowed non-viral 
liposomal and 
nanoparticle vectors to 
begin to rival viruses in 
their ability to get DNA 
into cells. There is a big 
difference in the 
structures of the viruses 
and non-virus DNA 
complexes, although 
they are about the same 
size (50-100nM). The 
DNA is generally 
confined within virus 
particles, imposing a size 
restriction on the 
number and type of 
genes to be transferred, 
whereas some non-viral 

particles seem to wrap the DNA around themselves 
and can change their size to accommodate more DNA. 

In the case of both viral and non-viral vectors, 
targeting molecules, which allow the vectors to 
attach to specific cell types, such as ligands (for cell 
surface receptors), antibodies (against cell surface 
proteins and glycoproteins) and specific but 
sometimes empirical binding proteins such as 
affybodies or aptamers can be attached to the surface 
of the vectors, changing the cellular trophism of the 
vector molecule. 

Getting Genes TO cells is only the first step
In practice, most gene transfer vectors have equivalent 
efficiency in getting genes to the surface of the target 
cell. When the genes get into the cells there is a further 
restriction. Most genes are targeted to endosomes, 
where viruses have evolved mechanisms to exploit the 
acidic environment to release and further target their 
genes to the correct compartment within the cell (DNA 
to the nucleus and RNA to cytoplasmic organelles). If 
they fail to do this then the genes are retargeted for 
destruction. (see figure 1). Non-viral vectors have to be 
further modified to accomplish this targeting and 
clearly do not benefit from the millions of years of 
evolution that viruses have undergone! The various 
degrees of targeting and ultimate fate of the DNA 
payload are summarised in figure 1.

The RNA Lifestyle
As implied earlier, the type of nucleic acid within the 
vector also affects the efficiency of transfer of genes 
into cells. It is no accident that there are many times 
more types of viruses with RNA as their genome, 
compared to the more conventional DNA (like 
humans!). Many of these RNA viruses are the most 
successful pathogens in nature, such as polio, ‘flu as 
well as more sinister agents such as Ebola and 
Marburg viruses. Most of these RNA viruses complete 
their entire life cycles in the cell cytoplasm. There is 
now a trend to exploit this efficiency, and to use the 
selectivity of interfering RNA for therapeutic purposes 
(Dorsett and Tuschl, 2004).

Uncontrolled gene expression is as bad as no
expression at all
The more conventional DNA viruses must get their 
DNA (intact) into the cell nucleus where they hijack 
cell enzymes (often with higher efficiency) to express 
their own, and in the case of gene therapy, the 
therapeutic genes. Once again, to ensure specificity, 
expression of therapeutic genes as mRNA are 
frequently controlled by synthetic promoters (gene 
switches) such as that for PSA in the case of prostate 
cancers. Again knowledge of gene expression and the 
complete human genome sequence has taken some 
of the mystery out of this targeting process. Such 
control sequences can now be excised from their 
normal position in the human chromosome (for 
example for PSA on chromosome 19) copied, 
enhanced and linked to a therapeutic gene, whose 
expression pattern now mimics that of PSA in 
appropriate cell types.

To integrate or not?
There now remains one further decision to be made. 
In the case of cytotoxic gene therapy (for cancer) the 
aim is generally to express the therapeutic gene at 
high levels in the cancer cells, to the exclusion of all 
other cell types. But once DNA has reached the cell 
nucleus, there is a further possible fate for genes to 
undergo. Under normal circumstances DNA 
introduced by a vector will remain as a mini-
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Viral Vectors Advantages Disadvantages

Targeted Viruses 
(receptor mediated 
entry)

Efficient (pathogens have been 
developed over millions of years.
Excellent intracellular trafficking of 
DNA to nucleus.
Can be cell-type specific.

•

•

•

Some limitation on size of gene 
transferred.
Recombination with pre existing viral 
infections in the human host.
Pre-existing re induced immune 
response.
Ease of production and use as a mass 
market medicine.

•

•

•

•

Non-specific Viruses 
(endocytosis 
mediated entry)

Easy to produce.
Possible tumour specific growth 
(oncolytic).

•
•

Not-specific.
Probably need dividing cells.
General virus concerns above.

•
•
•

Membrane fusion 
viruses

Highly efficient.
Can be targeted to specific cell types.
Retroviruses require permanent 
association with target cell 
chromosomes.

•
•
•

Insertional mutagenesis (retroviruses)
Immune response.

•
•

Non-Viral Vectors

Polyplexes Chemically defined composition.
Ease of bulk production under GLP 
conditions.
Ease of use, particularly in vitro.
Can be retargeted.

•
•

•
•

Relatively poor in vivo performance.
Immuno-stimulation.
Normally requires plasmid DNA 
(instability).
Poor endosome escape.

•
•
•

•

Liposomes Chemically defined composition.
Ease of bulk production under GLP 
conditions.
Particularly easy to generate.
Effective in a wide range of cell types 
in vitro.
Can be targeted.

•
•

•
•

•

Relatively poor in vivo performance.
Immuno-stimulation.
Normally requires plasmid DNA 
(instability).
Poor endosome escape.

•
•
•

•

Direct DNA 
Introduction

Naked DNA Cheap.
Works in vitro.

•
•

Inefficient.
Untargeted.

•
•

Direct Injection Cheap.
Can be targeted to particular tissues 
(DNA immunisation in skin).
In vitro DNA can be directly injected 
into the nucleus.

•
•

•

Limited targeting in Urology (skin 
best)
Needs large amounts of pure DNA.
Targeting limited but possible 
(promoters)

•

•
•

Ultrasound Works in vivo.
Moderate targeting capacity.
Familiar technology in Urology.

•
•
•

Moderate targeting capacity.•

Electroporation Works better in vitro, but can boost 
effectiveness of injection in vivo.
Boosts vaccine effectiveness in skin.

•

•

Risks in clinical practice (high 
voltage).
Urology applications more difficult.

•

•

Gene Gun Works mainly in vitro and possibly in 
vivo.
Area targeting possible.

•

•

Expensive (gold particles and 
equipment)
Urology applications could be difficult

•

•

Table 1: Methods of getting DNA into human cells

Figure 1: Gene Transfer Technologies

Continued on page 24 

OK, so I’m a Urologist…why on 
earth should I be interested in 
getting DNA into cells? It won’t help 
me to treat patients…or will it?

(ECAM members are: Chris Bangma, Anders Bjartell, 
Zoran Culig, Freddie Hamdy, Norman Maitland, Jack 
Schalken and George Thalmann)
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chromosome in the nucleus, but some genes can also 
become integrated into one of the human cell 
chromosomes. The latter situation is good if your aim 
is to achieve long term expression of a ‘curative’ gene, 
but can be something of a nuisance if it occurs in the 
wrong place – imagine if a gene which was meant to 
render a tumour susceptible to a cytotoxic drug was 
also incorporated into brain cells. When a therapeutic 
gene package does get integrated into the cell 
chromosome, the new environment within the human 
genome can also silence the therapeutic gene, or 
alternatively destroy or override the sophisticated 
control mechanism which we may have attached to 
our therapeutic gene. Again we can exploit functions 
from viruses called episomal maintenance proteins 

Continued from page 23 and sequences to keep therapeutic genes OUT of the 
human chromosome, and allow them to replicate 
efficiently within the cell nucleus for many 
generations.

Conclusions
As described here, getting genes into cells is really 
quite routine in the molecular biology laboratory. We 
have access to a toolkit of useful genes and molecules, 
which should allow us to target the expression of new 
genes to any particular cell. What is at issue remains 
the clinical use of these sophisticated tools. It is 
perfectly acceptable to ask questions such as: Are they 
safe? Will gene therapy work, and if it does can it really 
replace the techniques with which urologists are so 
familiar? Should we bother if our current technologies 
are working? As a proponent of the technology I would 

The European Urology – Accredited Continuing 
Medical Education (EU-ACME) programme is the 
initiative resulting from a close collaboration between 
the European Board of Urology (EBU) and the 
European Association of Urology (EAU). Its primary 
goal is the implementation, promotion and 
organisation of continuing medical education (CME) 
and continuing professional development (CPD) 
among European urologists. Individual urologists are 
becoming more aware of the significance of this 
initiative. The impact of this programme continues to 
grow judging from the increase number of registered 
accredited CME activities.

The EU-ACME office acts as a central ‘institution’ 
where all information forwarded by the CME 
organisers/providers and (inter)national urological 
association is kept. 
As a service institution the EU-ACME office offers:
•	 assistance in obtaining the European accreditation 

for the CME events,
•	 registration of accredited (inter)national CME 

activities,

•	 access to the online CME/CPD credit management 
system

•	 assistance in providing the attendance control 
(scanners),

•	 registration of credit points for members of the 
urological society participating in the EU-ACME 
programme,

•	 the EU-ACME membership card for urologist 
participating in the programme.

What do organisers of meetings need to do for 
participants to receive credit points?

The key to receiving credit points is the accreditation 
of national and international meetings which can be 
done on the national level following the regulations 
of given country or the European level in compliance 
with the EBU/UEMS regulation – 1 hour equals 1 credit 
point with a maximum of 6 credit points per day and 
18 credit points for the whole event, which most 
national authorities have already adopted.

1. National meetings

In countries where CME systems already exist, 
accreditation of national meetings is overseen by 
national authorities or special accreditation 
committees of scientific organisations. 
The EU-ACME office does not interfere with the 
national accreditation process, provided that it is based 
on the EBU/UEMS regulations (1 hour = 1 credit point).
The national urological societies affiliated with the 
EU-ACME programme have their CME systems 
harmonised with the EBU/UEMS system.

If a country has no CME system at all and no 
accreditation institution/committee, accreditation of 
national events may be handled by the EU-ACME 
office through the EBU Accreditation Committee.

In both cases in order to register and process national 
credit points the following steps need to be followed:

•	 Organisers confirm the EU-ACME office about the 
activity by sending in at least 2 months before 
meeting takes place:
–	 the detailed programme;
–	 copy of a accreditation certificate by the national 

authority;

–	 the filled in application form (the application 
form can be obtain on www.eu-acme.org or 
from EU-ACME office); all documents should be 
in English. 

•	 The EU-ACME office registers the event in their 
database and informs the meeting organiser 
accordingly.

The EU-ACME office offers assistance in providing 
logistical support for the obligatory attendance 
verification. 

After the meeting:
•	 the organiser returns the scanners or the list with 

the participant’s EU-ACME member IDs to the EU-
ACME office;

•	 The EU-ACME office updates the accounts of the 
members participating in the EU-ACME programme 
in its database with the number of credits allocated 
to the meeting

If requested the EU-ACME office can assist in 
obtaining the European accreditation also for 
nationally accredited CME event (see below).

2. International meetings

Organisers of international meetings can apply for the 
national accreditation as described above. The EU-
ACME office can assist in obtaining the European 
accreditation following the EBU/UEMS regulations.

Accreditation needs to be formalised at least 2 month 
prior to the educational activity. The steps to getting 
an activity accredited are:
•	 Organisers confirm the EU-ACME office about the 

activity which is to be accredited by sending in:
–	 the programme
–	 the filled in application form (both in English) - 

the application form can be obtain on www.eu-
acme.org or from EU-ACME office;

•	 The EU-ACME office registers the event in their 
database and submits the request to the EBU 
Accreditation Committee;

•	 The EU-ACME office confirms the Committee’s 
decision and issues the Accreditation certificate.

Organisers are expected to communicate clearly to 
participants that the event is CME accredited (web 
site, programme book, certificate of attendance) and 
how attendance is verified. Participants ought to be 
told where to show their EU-ACME membership cards 
in order to register for credits. The EU-ACME office 
offers logistical support for attendance verification.

All participants have to do, is present their EU-ACME 
membership card.

After the meeting:
•	 the organiser returns the scanners or the list with 

the participant’s EU-ACME member IDs to the EU-
ACME office,

•	 The EU-ACME office updates the accounts of the 
members participating in the EU-ACME programme 
in its database with the number of credits allocated 
to the meeting.

European accreditation complements National 
accreditation
European accreditation of CME programmes in 
urology is complementary to the competence and 
activities of National Accreditation Authorities, rather 
than competitive. European accreditation system and 
procedures are based on EBU/UEMS. The EBU is the 
working group of the European Union of Medical 
Specialists (UEMS), which formally represents 
European countries and its credit points should 
therefore be recognized by National Accreditation 
Authorities. 

Gain your CME credits at home - All you need
is a PC and internet access.

Members of the EU-ACME programme can gain 
CME credits not only by participating in the 
accredited events, but also by reading the 
accredited content and answering the multiple 
choice questions (MCQs) in the Journal of 
EUROPEAN UROLOGY, in the EAU-EBU UPDATE 
SERIES and in the EUROPEAN UROLOGY 
SUPPLEMENTS.

Visit www.eu-acme.org/europeanurology

EU-ACME gains increasing prominence
 What do organisers of meetings need to do to receive credit points for participants?
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“The constant demands of modern 
medicine make CME an absolute 
necessity”

“CME is a lifelong commitment“

“CME credits are ‘staples’ to medical 
practices who want to keep their 
office doors open”

EU-ACME extends programme to Arab countries
Cooperation between EU-ACME Office and AAU gets boost 

By Dr. Adel Al Dayel, Secretary General of the Arab 
Association of Urology, Dharan, Saudi Arabia

During the recently held 24th annual congress of the 
Syrian Society setting up a collaboration between the 
European Urology-Accredited Continuous Medical 
Education (EU-ACME) Office and the Arab Association 
of Urology (AAU) was explored. 

To this end, a meeting had been organised on 
September 8th, at which EU-ACME chairman 
professor Madersbacher presented the AAU’s 
executive office members with a detailed overview of 
the programme as it is currently in place in many 
European countries. The aim of his presentation was 
to investigate whether the programme may be 
implemented in the Arab countries. 

The AAU is an independent non-profit organisation, 
established in 1996 as an initiative of a large number 
of leading Arab urological societies. The aim of the 
organisation is to promote interaction between 
practicing urologists and to further the advancement 
of urology in all Arab countries. Over the past 10 
years, the AAU organised six conferences, with their 
7th annual meeting scheduled for November 2007 in 
Beirut. Additionally, also through their scientific 
journal - Arab Journal of Urology (www.aau-journal.
net) - as well as their website (araburo.net), which 
covers a variety of activities, the AAU continue to 
support a range of  different scientific activities. 

of course answer Yes to these questions. If you really 
want to know more, then please access the GIANT 
programme website at www.giant.eu.com.

Some further reading:
•	 siRNAS: Applications in functional genomics 

and potential as therapeutics. Yair Dorsett & 
Thomas Tuschl Nature Reviews Drug Discovery 
3, 318-329 (2004)

•	 Occurrence of leukaemia following gene 
therapy of x-linked SCID. Kohn DB, Sadelain 
M, Glorioso JC. Nat Rev Cancer. 2003 
Jul;3(7):477-88.

•	 Targeting gene therapy for prostate cancer. 
Maitland NJ, Stanbridge LJ, Dussupt V. Curr 
Pharm Des. 2004;10(5):531-55.

Continuous medical education is considered 
important in many Arab countries and is in some 
countries even already mandatory, such as in Saudi 
Arabia where urologists have to collect CME credit 
points in order to maintain a valid license to practice. 

Since many urologists in Arab countries are already 
members of the EAU, they will directly benefit from 
this collaboration between the EU-ACME Office and 
the AAU. Accreditation of conferences in Arab 
countries and the electronic tracking system of credit 
points through the EU-ACME Office will not only help 
urologists to keep abreast of their credit records but 
also serve as an incentive to join the programme.

The AAU is looking forward to 
the implementation of the 
programme and hope to 
expand their relation with the 
EAU and the EU-ACME Office 
confident that all parties 
involved will benefit from a 
more intensive collaboration. 
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