
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dr Daniel Wiseman is a Senior 

Clinical Lecturer at the University of 

Manchester, and a Consultant 

Haematologist at the Christie NHS 

Foundation. He is exploring 

Optimer® binders as a novel 

therapeutic strategy for the 

treatment of leukemia.  

Here he explains the advantages 

this modality has brought to his 

research and his experience of 

working with the technology. 

  

How did you become interested in 

Optimer® technology? 

As a clinician I am coming at this from a 

therapeutic angle and was interested in the drug 

discovery potential of Optimer®.  

Working with a target protein of interest, I initially 

explored a small molecule approach, but struggled 

to find any candidates that specifically hit and 

inhibited the enzyme as needed; it turned out that 

the chemistry with small molecules was 

unfeasible. Using Optimer® I’ve now found a new 

way to target this protein, and I’ve spent the past 

few years looking to turn this new approach into a 

usable therapeutic. 

 

 

 

 

 

 

 

 

 

What are some of the 

characteristics of Optimer® binders 

that make them attractive, and 

what are some of the incentives for 

researchers who are interested in 

using this technology? 

To me a major advantage is the flexibility that 

Optimer® binders bring, with the ability to 

generate binders against such a wide range of 

targets. That was one of the things that really 

appealed when trying to target our particular 

protein of interest.  

I’m sure many people are familiar with the 

discovery process, but starting with a library of 

1014 sequences and iteratively refining that 

population until you come up with one with the 

desired characteristics, it’s just a really flexible 

and agile way of identifying a candidate binder 

that typically binds with such strong affinity. They 

have really attractive properties for a therapeutic.  

 

Hitting a therapeutic 

sweet spot with Optimer®  



  

A general point that has become very clear to me 

while working with these binders, is that you can 

choose your Optimer® based on the properties 

that you want. The way you are selecting them 

gives you an opportunity to select binders that 

have the properties that you wish. With the right 

customizable rounds of selection and counter-

selection in place, you select out the binders that 

have the desired combination of characteristics 

Are there any particular features of 

Optimer®, and aptamer technology 

more broadly, that lend themselves 

to therapeutic development? 

Aptamers have some of the advantages of a small 

molecules and some of the advantages of an 

antibody – you get the best of both worlds.  

I think one of the key features that will become an 

important factor for aptamer therapeutics is the 

lack of immunogenicity. In terms of safety, I 

wouldn’t have any real concerns about aptamers, 

and this is borne out in the trials that have taken 

place so far with aptamer therapeutics. This 

makes sense from a biological perspective, as 

even though aptamers are synthetically 

manufactured, they are nucleic acids; cells are 

quite used to having nucleic acids in and around 

them and so toxicity from aptamer treatment is 

not going to be the issue. 

Safety concerns may arise from any species that 

the binder is conjugated to for its in vivo function. 

Adaptations that may be required to maintain the 

aptamer in circulation long enough to exert 

therapeutic effect, or. For example, PEGylation is 

one approach commonly used to extend 

circulatory half-life, and immune reactions to PEG 

groups have been noted in some patients. The 

safety of the aptamer itself I don’t have any real 

concerns for.  

Are there any drawbacks to the use 

of Optimer® binders as 

therapeutics? 

The clinical pipeline for aptamers as a moiety is 

increasing. In the early days of oligonucleotide-

based ligands, we knew how flexible they were, 

we knew about the high affinity binding, but there 

was always the issue, certainly for therapeutics, of 

nuclease degradation of these molecules. 

Developments where one was able to make 

chemical modifications across the whole library 

overcame that important limitation and this has 

now made the technology much more viable for 

therapeutic use. 

You’ve mentioned a lot about half-

life. What are the important in vivo 

stability factors in therapeutic 

development? 

From the initial approval of the first aptamer 

therapeutic, Macugen, there are now multiple 

aptamers in the therapeutic pipeline, 

demonstrating the viability of this approach.  

From the perspective of an in vivo treatment for 

patients there are at least two factors to consider. 

The first is the viability of binders in plasma and 

serum and evasion of digestion by nucleases. That 

problem has been overcome by the ability to make 

modifications at the library level, even before 

selection begins. We have seen Optimer® stability 

in human serum measured at days in our labs. I 

know in the literature, there are examples going 

out to weeks, so I don’t think that’s an issue now. 

In comparison, when they were susceptible to 

nuclease digestion, it used to be just minutes, so 

this has made a huge difference.  

The second factor is renal filtration. Aptamers tend 

to be pretty small at about 15 kDa. Anything 

below ~30 kDa is going to be filtered by the 

kidneys, so there may be a need to conjugate 

additional groups to maintain circulatory half-life. 

This can be achieved through the addition of 

groups such a PEG or cholesterol, but each of 

these modifications introduce their own problems 

in raising immunogenicity, as I mentioned earlier.  

I know there are active programmes using the 

small size of aptamers to their benefit, as a ‘hit-

and-run’ strategy, where the therapeutic effect is 

quickly achieved and the molecule rapidly 

excreted to improve safety and toxicity concerns. 

If longer half-lives are necessary then alternative 

strategies, such as bifunctional  to increase the 

molecular weight or bind plasma proteins may 

offer a potentially better route.  



 

How have you found the experience 

of working with Optimer® binders in 

your preclinical research? 

Our experience as an end-user is that it’s so flexible 

and easy. For our project while the Optimer® is 

functional as a an enzyme inhibitor, so works 

without any additional tags, for our research we 

obviously needed to add a reporter so that we could 

determine it’s localisation intracellularly and monitor 

target engagement. When we wanted to change the 

reporter it was simple. We just went back to the 

company and they resynthesised more of the binder 

with a different fluorochrome on. It was very flexible 

and easy, and wasn’t very expensive either. 
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