
Patron:		Her	Majesty	The	Queen	 	 Rothamsted	Research	
Harpenden,	Herts,	AL5	2JQ	
	
Telephone:	+44	(0)1582	763133	
Web:	http://www.rothamsted.ac.uk/	

	
	 	

	
	

Rothamsted Research is a Company Limited by Guarantee 
Registered Office: as above.  Registered in England No. 2393175. 
Registered Charity No. 802038.  VAT No. 197 4201 51. 
Founded in 1843 by John Bennet Lawes.	

	

Rothamsted Repository Download
G - Articles in popular magazines and other technical publications

Theodoulou, F. L. 2016. Genome Editing, biochemical superpower? 

Portland Press Ltd. doi:10.1042/BIO03803003 

The publisher's version can be accessed at:

• https://dx.doi.org/10.1042/BIO03803003

The output can be accessed at: https://repository.rothamsted.ac.uk/item/96z4v/genome-

editing-biochemical-superpower.

© 1 June 2016, Portland Press Ltd.

25/11/2019 16:15 repository.rothamsted.ac.uk library@rothamsted.ac.uk

https://dx.doi.org/10.1042/BIO03803003
https://repository.rothamsted.ac.uk/item/96z4v/genome-editing-biochemical-superpower
https://repository.rothamsted.ac.uk/item/96z4v/genome-editing-biochemical-superpower
repository.rothamsted.ac.uk
mailto:library@rothamsted.ac.uk


3June 2016 © Biochemical Society

Editorial

 Find us on Facebook at Biochemical Society

 Follow us on Twitter @The_Biochemist

For advertising and inserts contact:
Marketing Department
Biochemical Society
Charles Darwin House 
12 Roger Street 
London WC1N 2JU
tel.: +44 (0) 20 7685 2411; fax: +44 (0) 20 7685 2469 
email: marketing@biochemistry.org

Production by Portland Press Limited
Editor: Helen Albert
Publishing Operations Manager: Michael Cunningham
Typesetting and layout: Rowena Weedon
Design by Peter Jones

Printed by Cambrian Printers Ltd, Aberystwyth

Published by Portland Press Limited six times a year 
(February, April, June, August, October and December). 
©2016 Biochemical Society
ISSN 0954-982X (Print); ISSN 1740-1194 (Online)

Charles Darwin House 
12 Roger Street 
London WC1N 2JU
tel.: 020 7685 2410; fax: 020 7685 2469 
email: biochemist@biochemistry.org
website: http://www.biochemist.org
Registered charity no. 253894

Subscriptions
email: licensing@portlandpress.com

Science Editor: Freddie Theodoulou (Rothamsted)

Editorial Panel: Rob Beynon, Nicola Gray, Kevin Hiom, 
Graeme Horne, Fraser MacMillan, Philip Newsholme, 
Clare Sansom and Chris Willmott

The Editors are pleased to consider items submitted by 
Society members for publication. Opinions expressed in 
signed articles are not necessarily those of the Society.

US agent: Air Business Ltd, c/o Worldnet Shipping Inc., 
156–15, 146th Avenue, 2nd Floor, Jamaica, NY 11431, USA

Periodicals postage paid at Jamaica, NY11431,USA. 
Postmaster: address corrections to The Biochemist, 
Air Business Ltd, c/o Worldnet Shipping Inc., 156–15, 
146th Avenue, 2nd Floor, Jamaica, NY 11431, USA

Genome Editing, 
biochemical 
superpower?
by Freddie Theodoulou, Science Editor

“If you had a superpower, what would be?” a 
PhD student once asked me. After an evening 
fighting my way through the crowded London 
Underground having seen a kids’ fantasy film, 
I didn’t hesitate: “I’d like to be able to shoot bolts 
of lightning from the palms of my hands”. The 
student turned to my colleague and posed the 

same question. “I’d like the power to heal” he replied simply. Well that told 
me. But it’s an interesting question: if you had a biochemical superpower, 
what would it be? The ability to quantify all the transcripts in the genome? 
Sequence a genome in an afternoon? No problem! (provided your genome 
isn’t too large)   I’d quite like the ability to find substrates for all the enzymes of 
unknown function, though sadly that’s not quite possible yet. But how would 
you like to be able alter the genome at will? Courtesy of genome editing, what 
once seemed like fantasy is now reality.

Editing is not just a reality but a rapidly evolving field: would-be genome 
engineers have the choice of at least four different tools with which to re-
write genetic instructions in their organism of choice- zinc finger nucleases, 
meganucleases, TALENs or CRISPR. But it is CRISPR that has garnered most 
column inches in the academic and lay press alike. Unfortunately this owes as 
much to the fierce patent dispute currently raging between its inventors as to its 
power and relative simplicity. Such is its popularity that “CRISPR” has entered 
the vernacular as a verb- I’ve already lost count of the times I’ve heard “We’re 
going to CRISPR in this mutation/tag/gene” in seminars. Cynicism aside, this 
is understandable given the potentially exquisite specificity of the technique: 
changing a single amino acid can alter protein fate or function; changing a 
single base can alter a microRNA binding site or an epigenetic mark. All this, 
without the footprint of standard genetic modifications or the linkage problems 
and lack of precision associated with breeding by mutagenesis and selection.

This issue brings you a selection of thought-provoking features on 
genome editing, from the biology behind the technology to applications 
in agriculture and medicine, plus reflections on the legal and regulatory 
landscape. The diversity of potential outcomes and the precision of genome 
editing make a strong case for regulating genome-edited products, rather 
than the process itself, promising to bring applications to market faster than 
conventional genetically modified organisms, provided off-target effects 
can be avoided. Whilst the ethical ramifications of re-writing genomes 
have provoked anxiety, especially when it comes to human germline 
modification, approval has recently been granted to several teams seeking 
to perform embryo editing research. Helen Albert interviews Frederik 
Lanner, one of the scientists   with permission to take the first steps down 
this potentially life-transforming, but ethically complex route. We also hear 
from CRISPR pioneer Rodolphe Barrangou and Marco Weinberg, who is 
using the technology to target pathogenic viruses. Reflecting on their newly 
acquired superpowers, they may well be contemplating Ben Parker’s advice 
to Spiderman, “With great power comes great responsibility”.  ■
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