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Hype is o)en a part of how science is 
communicated to decision-makers and the 
public. Professor Timothy Caulfield, a 
specialist in science communica?on at the 
University of Alberta, explains that ‘spin 
happens throughout the science transla?on 
process. There is hype in research grants, 
peer-reviewed publica?ons, scien?fic 
abstracts, ins?tu?onal press releases, media 
representa?ons...’ [1].   This analysis is 
supported by empirical studies – for example 
showing drama?c increases in the use of 
‘promo?onal language’ over ?me [2].  
Caulfield further argues that hype has been 
par$cularly prevalent in gene?c research.  

Using analogies from engineering, the field of 
synthe?c biology has put forth a vision of 
exploi?ng gene?c research to allow biology 
by design. Some synthe?c biologists have 
acknowledged that the field has been used 
by some to promise ‘easy solu?ons to difficult 
problems’ and warn that it must not be 
framed as ‘the one technical solu?on to many 
grave world problems’ [3]. Engineered gene 
drives (EGD) are a form of synthe?c biology 
that have aSracted much investment and 
aSen?on by promising just such easy 
solu?ons to serious problems. Does the 
science stand up to the hype?  

 

The ambi)on: forced gene)c modifica)on in 
the wild 

Over the past two decades, researchers have 
been working to develop gene drive systems 
– a new form of gene?c engineering that 
aims to bypass normal gene?c inheritance to 
forcibly spread modifica?ons in the wild, 
even if they are harmful to the popula?on. 
Proponents of EGDs say they could be used 
to ‘suppress’ or eliminate problema?c wild 
species, such as invasive species, disease 
vectors, or agricultural pests.  

If released, gene drives pose serious 
ecological risks [4]. But it’s worth asking: can 
they deliver on their promises? 
Communica?ons about high-profile EGD 
research show examples of common forms of 
hype  – ones that decision-makers need to be 
aware of. 

The hype: implying a usable product is closer 
than it is 

Many of the policy and public discussions 
around EGD have focused primarily on their 
poten?al use for mosquito control or to 
eradicate invasive rodents on islands. One 
high-profile proposal is to eliminate mice by 
spreading female infer?lity through 
popula?ons [5]. The researchers claim that 
their ‘tCRISPR’ gene drive could achieve this, 
but this is based on models – the actual 
version of tCRISPR they have so far built lacks 
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a key component and so would not func?on 
in the wild as their modelling suggests [see 
box]. Although the abstract of their paper 
implies the system is feasible, a full proof of 
concept in a laboratory is s?ll missing. Even if 
such proof was reached, its performance in 
scaled-up trials remains highly uncertain due 
to well-known issues such as drive resistance 
and ma?ng behaviour [see box]. Since 
abstracts are read more widely than full 
papers, readers might miss the technical 
hurdles s?ll ahead.  

In fact, there are s)ll serious doubts about 
whether gene drives can effec)vely control 
wild species. In a recent paper suppor?ng a 
non-gene drive method for mosquito control, 
leading gene drive researchers including John 
Marshall and Omar Akbari state: ‘The current 
state of gene drive technology, however, is 
technically complicated with issues of drive 
resistance and uncertain?es about their 
behavior in large-gene?cally diverse 
popula?ons that need to be addressed 
before they transi?on to the field’ [6]. They 
also acknowledge that because many gene 
drives are engineered to spread and persist in 
the environment, ‘it is unknown whether 
these technologies will receive regulatory 
and community approval for widespread use’.  

The hype: dismissing risks by promising (but 
not delivering) technical solu)ons  

Concerns about gene drives spreading 
uncontrollably are o)en met with promises 
to ‘confine’ or ‘localise’ them. Over the past 
10 years, ‘daisy drives’ have o)en been put 
forward as the answer to the risk of 
uncontrolled spread of gene drives. The team 
that first proposed them say on their website: 
‘we devised a new form of drive system 
called a “daisy drive” that can only affect local 
environments.’ [7]. However, despite years of 
significant funding, there is no published 

evidence that a working daisy drive system 
can be constructed – so far they have only 
been ‘demonstrated’ in computer models. 
Despite being offered as an answer to the 
risks of irreversible ecological harms from 
releasing gene drives, daisy drives appear to 
be a phantom technology – one that can be 
modelled but not built. 

The hype: dismissing exis)ng technologies 
and approaches 

Christopher Boëte, an evolu?onary biologist 
and specialist in mosquito-borne diseases at 
the University of Montpellier, warns that 
rhetoric around gene drives targe?ng 
mosquitoes ‘o)en goes along with a nega?ve 
presenta?on of current “conven?onal” tools 
and exaggerated promises about EGD 
themselves, leading to a situa?on of hype.’ 
[9]. He warns that focusing on the limita?ons 
of exis?ng interven?ons reinforces ‘the 
no?on that new tools are needed rather than 
improving the use of those currently 
available’ [9]. 

This can be seen in a recent press release 
describing a new form of mosquito gene 
drive [10]. It states that ‘efforts to block the 
transmission of malaria have been stalled 
because mosquitoes have adapted resistance 
to insec?cides and the parasites within 
mosquitoes that cause malaria have become 
resistant to drugs’. The World Health 
Organiza?on (WHO), on the other hand, 
paints a broader picture, no?ng successes in 
malaria control and highligh?ng other 
challenges, such as poor access to exis?ng 
treatments and interven?ons, humanitarian 
disasters, climate change, and inadequate 
funding [11].  

Guarding against hype 

Promo?onal terms such as novel, innova?ve, 
scalable, efficient, and powerful [2] are o)en 
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used in synthe?c biology to emphasize the 
newness and promised potency of these 
technologies. But to robustly assess synthe?c 
biology’s promises, decision-makers need to 
sort out the science from the hype.  

Hype can take many forms, from excessive 
promo?onal language to not making clear 
how far a product is from being usable and 
dismissing alterna?ve approaches. Examples 
from gene drive research show why it’s 
important to examine claims and compare 
them with the data. They also show that 
claims based on modelling or theory need to 
be dis?nguished from those based on 
laboratory experiments.  

The causes of unwarranted hype appear to 
be systemic and entrenched – as Caulfield 
states ‘The profoundly compe??ve nature of 
academic research invites the injec?on of 
hyperbole and the overpromise of near-
future benefit.’ This raises difficult ques?ons: 
How can decision-making for regula?on and 
policy be protected against hype? The same 
goes for decisions about what to fund and 
which pathways to pursue in addressing 
problems. If new technologies are over-
hyped as ‘solu?ons’, does that affect the level 
of ecological risk seen as acceptable? And, 
upon what should we base our debates on 
regula?ng  EGD – the hype or the complex, 
and o)en uncertain, science?  

 

Technical hurdles for ‘tCRISPR’ gene drives  
 
Developing a usable engineered gene drive will involve many incremental steps. The 2022 
abstract for this research gives the impression that the goal of usable system has been 
reached, with statements like ‘This is an example of a feasible gene drive system for 
invasive alien rodent popula@on control.’  The full paper however describes an earlier 
stage in the research process [5]. 

So while it is true the researchers have engineered and tested ‘transgenic tCRISPR mice’ 
as the abstract states, their ‘tCRISPR’ construct lacks a crucial element - namely the Cas9 
component of the bacterial ‘DNA cuNer’ CRISPR-Cas9. Their ‘tCRISPR’ construct is 
therefore only func@onal (i.e. in disrup@ng female fer@lity genes) in mice that have 
already been engineered to produce Cas9. It would not func@on in this way in 
popula@ons of unmodified wild mice. 

The claim of a ‘feasible gene drive system’ is built on results from computer models 
showing ‘that tCRISPR can eradicate island popula@ons’, which are reported alongside the 
laboratory experiments in the abstract. However the ‘tCRISPR’ construct used in the 
model includes the necessary Cas9 gene, and so is different to the one that has been built 
in living mice. [5] 

Other challenges are acknowledged in the full paper. One issue is that the mice could 
become ‘resistant’ so that the system has no impact on female fer@lity. This would 
happen if the female fer@lity gene targeted by tCRISPR became resistant to cuUng by 
CRISPR-Cas9, whilst retaining it’s func@on. Another poten@al difficulty is that ma@ng 
behaviours may hamper the spread of tCRISPR in a natural popula@on [8]. 
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