














Q&A WITH PROFESSOR DUNCAN ASTLE

NEW RESEARCH UNCOVERS THE 
FIVE ERAS OF THE HUMAN BRAIN 

Professor Duncan Astle, Robinson Fellow and Deputy Director of 
the MRC Cognition and Brain Sciences Unit, is helping to reshape 
how we understand the human brain. Drawing on brain scans from 
nearly 4,000 individuals, his research � led jointly with Dr Alexa 
Mousley - identi�es �ve distinct �eras� of brain development�from 
childhood through to late ageing:

1. Childhood � from birth to age nine

2. Adolescence � from nine to 32 years old

3. Adulthood � from age 32 to 66

4. Early ageing � from 66 to 83 years old

5. Late ageing � from 83 onwards  

Rather than a smooth, gradual process, these �ndings suggest 
that our brains evolve in stages, each with its own strengths, 
vulnerabilities, and patterns of neural wiring. 
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PROFESSOR 
MELINDA 
DUER LEADS 
INNOVATIVE 
NEW RESEARCH 
ON ‘FREEZING’ 
BRAIN CANCER 
CELLS
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Robinson Fellow and former Deputy 
Warden, Professor Melinda Duer 
(pictured above at Robinson), is 
a leading �gure in biological and 
biomedical chemistry and heads the 
Duer Research Group at the Yusuf 
Hamied Department of Chemistry at 
the University of Cambridge, where she 
was the �rst woman to be appointed a 
lectureship in the Department. 

Melinda�s passion for science was 
inspired by her chemistry teacher, 
Mr Trevithick, from her local state 
comprehensive school in Cornwall. �e 
�rst in her family to go to university, 
she went on to study Natural Sciences at 
Cambridge, specialising in Chemistry. 
Melinda�s research career at Cambridge 
now spans almost 40 years, and she 
continues to challenge conventions, 
utilising interdisciplinary chemistry to 
�nd ground-breaking solutions for real-
world medical issues.

A pioneer in her �eld, Melinda�s work focuses on uncovering 
the molecular structure of tissues and how these change 
with ageing and disease. Melinda�s work draws on decades 
of expertise in molecular structure and nuclear magnetic 
resonance (NMR) spectroscopy, a technique that allows 
scientists to observe how molecules behave in complex 
biological systems. Her research aims to understand 
conditions ranging from osteoporosis to cancer, to inform 
life-changing new therapeutic approaches. 

Melinda explains the work of the Duer Research Group: �We 
essentially work out the molecular structure of tissues like our 
skin, bones and tendons. �e reason we do that is that with 
degenerative diseases, things go wrong, o�en drastically, and 
that causes the cells in those tissues to essentially misbehave. 
To do something about that we �rst need to know what�s 
going wrong with the tissue, how the tissue structure changes, 
and then we can start to piece together why the cells react the 
way they do, and we can start to counteract that.�

�My research group is very diverse in every respect and 
includes people from all around the world. We make a point 
to come together as a team to celebrate each success, however 
small, as these can accumulate to e�ect real change.�
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At the same time, science is also revealing that faster ageing is 
not only linked to what we do eat, but what we�re not eating. 
While most nutritional information has traditionally focused 
on the macronutrients � �bre, carbohydrates, fat and protein 
� ageing scientists are increasingly discovering that it�s an 
inadequate intake of various key micronutrients which can 
take its toll over time. 

Insu�cient amounts of vitamin K, which we get through 
consuming leafy green vegetables, eggs and dairy products, 
can drive calci�cation of the arteries, making you markedly 
more at risk of premature heart disease, while B vitamin 
de�ciencies can drive ageing across multiple organ systems 
from the gut to the brain.

Alumnus Dr David Cox (Biotechnology, 2013) studied 
for his PhD in neuroscience at Robinson. As a specialist 
health and medical journalist, David writes for the BBC, 
NBC News, �e Guardian, �e Telegraph and WIRED. 
David�s �rst book, �e Age Code (HarperCollins 2026) is 
the result of a two-year investigation into the relationship 
between what we eat and how we age.

You�re beginning to notice the signs of ageing � the wrinkles 
starting to appear with alarming regularity, the dull joint 
aches when you wake, and the sneaking sense that your 
cognition is not quite as sharp as it used to be.

But had you considered that some of this is being fast-tracked 
by what and how you�re eating? �at�s the focus of my new 
book, �e Age Code, which tracks the emerging science 
connecting diet and ageing, and most importantly of all, what 
you can actually do about it.

Let�s begin with how we cook. Numerous aspects of the 
ageing process, whether that�s the �ne lines which form in our 
skin or the loss of elasticity in heart muscle, can be accelerated 
by a class of toxins known as advanced glycation end products 
or AGEs. We accumulate them in our bodies throughout life, 
through a chemical reaction called glycation which takes place 
between proteins, fats and sugars.

While AGEs have long been known to form in our 
bloodstream following blood glucose spikes, emerging 
research is �nding that they can also accumulate in our food, 
when cooked at high temperatures. Unfortunately, many of 
the cooking techniques we savour, whether that�s grilling, 
roasting or barbecuing, generate AGEs in large numbers. Our 
body can cope with a certain number of AGEs but if we�re 
ingesting too many, they can drive in�ammation through 
activating a particular switch in the immune system called 
RAGE. Because they bind to and sti�en collagens, proteins 
which are particularly ubiquitous in our skin, joints and 
ligaments, AGEs can make us look and feel visibly older.

Yet there�s a way to limit their accumulation. As part of my 
research for the book, I travelled to the Basque Culinary 
Centre in northern Spain where scientists and chefs are 
collaborating to devise new ways in which we can adapt 
our cooking to limit AGE formation. It turns out that slow 
cooking, or �rst marinating meat and �sh in mixtures of olive 
oil, herbs and spices before frying and roasting, can act as a 
natural barrier. Clinical trials are now exploring whether this 
form of culinary medicine can help slow the progression of 
di�erent diseases.


























