
Science Crib Sheet 
To help with the session on Friday night and Saturday morning. 

Types of clinical trials:
• Open Label: An open label trial means that both trial organisers and participants know the drug 

treatment is being administered, and usually no placebo is given.
• Double blinded trial: Neither the organisers nor the participants know if they are given a placebo or 

the active drug treatment in the trial. It reduces bias.
• Phase 1 clinical trial: The aim is to find the highest dose of a new treatment that can be safely 

given, and how the body absorbs and clears the drug.  It is not needed if the drug has already been 
used.

• Phase II: The aim is to assess the efficacy of a treatment. Often all participants get the same 
treatment (drug and dose). A placebo treated group may be included.

• Phase III: The aim is to compare with other treatments or with no treatment. Participants are 
usually picked at random (randomised) to receive a new treatment or placebo.

Terms used in trials: 
• A biomarker is a measurable test or a chemical that can be used to assess the progression of AT 

(especially important biomarker for progression of ataxia).
• Rating Scales: There are several different scales (or scoring systems) that can be used to assess the 

neurological impairment, these include. 
 AT nest – AT Neurological Examination Scale Toolkit
 SARA – Scale for the Assessment and Rating of Ataxia
 ICARS – International Cooperative Ataxia Rating Scale
• All these scales have limitations and variability so there is a need to have a biomarker or other     

assessment method.
• Wearable Device is a device (e.g. a smart watch) to assess movements and ataxia.
• Virtual Reality Test is a system that will use “virtual reality” to assess ataxia.

Some basic biology terms and concepts:
DNA  

The code carrying all the 
information to allow the cell to 
grow, perform specific functions 
etc. The code to make any one 

protein is called a gene.

mRNA 
A subcode encompassing 
the information to make 

one component 
E.g. a protein

Protein
The Worker molecules. 

Proteins play critical roles 
in a cell and each protein 

carries out a specific 
function.

Ataxia Telangiectasia reminders: 
-The ATM gene is used to make ATM mRNA ---- which is used to make ATM protein.
-The cause of AT is a mutational change in the ATM gene – resulting in aberrant or no ATM protein 
being made.
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A few brain terms

• The cerebellum lies at the base of the head. This is 
the region most affected by ATM loss.

• The Purkinje cells lie within the cerebellum and this 
region especially shrinks with age in AT.

• Remember DNA damage occurs in all our cells, and 
certain DNA damage is not well repaired in the 
absence of ATM – but the consequence is more 
severe in the cerebellum.

What does the ATM protein do? 
The main task of ATM is to co-ordinate a response to a particular form of DNA damage. mRNA 
and proteins can be remade from DNA, but if the DNA is damaged and not efficiently repaired, 
then cellular components may not be remade because the code (genetic information) may be 
lost.

How is the DNA damaged? 
DNA can be damaged by chemicals in the environment, by UV and ionising radiation (ATM is 
most important for repairing ionising radiation damage e.g. X-rays). Proteins can also be 
damaged, but they can be repaired.
Importantly, cells create chemical species that can damage DNA. Reactive oxygen species (ROS) 
are important DNA damaging chemical species.

What does excess DNA damage do?
Excess DNA damage can impede the function of some tissues, including neurones. If repaired 
incorrectly (and this is increased in AT cells), it can be a step leading to cancer. If not repaired, it 
can cause premature ageing of tissues.

Mitochondria
Mitochondria are separate structures within cells (often called an organelle since they are like a 
little organ).  Mitochondria generate energy for the cell. The major source of the energy is ATP 
generated by mitochondria. Mitochondria also emit ROS, which can damage DNA. 
Dysfunctional mitochondria emit more ROS than functional mitochondria. There is strong 
evidence that loss of ATM leads to dysfunctional mitochondria, so AT cells emit more ROS and 
thus have more DNA damage.  They may also generate less ATP.  Several clinical trials are trying 
to improve mitochondrial function.

Note: AT cells (i.e. cells from AT individuals) can sustain more DNA damage PLUS they are unable 
to deal efficiently with that damage PLUS ATM regulates a process to counteract ROS species 
(i.e. it activates antioxidants) – so a triple whammy when ATM is lost.
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