
A new trial in the UK? 
A presentation to UK families In partnership with the DESSH Foundation



Introductions
• Introductions
• Introduction to Caitlin’s role as 

President of DESSH
• Who am I and why I've set this 

meeting up
• Before we talk about research –

explanation of Science. Apologies as 
some are experts but  starting on 
assumption of limited knowledge 

• I am not an expert and the science is 
my explanation and understanding  
and has not be reviewed by the 
DESSH Medical advisory board



What is DNA?

• DNA is the instruction manual for 
building and running your body.

• Nucleotides make up the DNA –
they are made of sugars and types 
of nitrogen groups  Made of four 
'letters': A, T, C, G.

• Stored inside almost every cell, 
packed into chromosomes.

• Half from your mother, half from 
your father.



What are Genes?

• A gene is a specific section of DNA.

• Each gene carries instructions to make 
one protein.

• Proteins do most of the work in the 
body.

.



DNA to Protein - The Journey

DNA (nucleotides: A, 
T, C, G)

mRNA (nucleotides: 
A, U, C, G)

Protein (chain 
of amino 
acids)

1. DNA's nucleotides hold the instructions for making proteins.

2. Transcription copies DNA into mRNA.

3. Ribosomes read mRNA in codons (3 nucleotides) to add the correct amino acids.

4. Amino acids join to form a protein, which folds into its working shape.



What is 
Epigenetics?

• Epigenetics is about switches 
that turn genes on or off.

• Chemical  control gene activity 
without changing DNA 
sequence.

• Lifestyle and environment  and 
potentially some drugs can 
influence these switches.



How Do You Get 
Genetic Diseases?

• Mutations are changes in DNA 
instructions.

• Some mutations cause faulty 
proteins or stop production.

• Some are harmless, others 
cause disease.



Dominant vs. Recessive 
Inheritance

Dominant: One faulty copy is 
enough for disease.

Recessive: Need two faulty copies 
to have the disease.

Carriers have one faulty copy but 
no symptoms.



What is Halpoinsufficiency?

• Haploinsufficiency: One working copy of a gene is 
not enough.

• Can cause problems even if other copy is normal.

• This is what happens in DEESH with the WAC gene



Main Types of Mutations – this is why everyone's 
genetics are different but all loose WAC function
• Missense mutation: One letter swapped → different amino acid (e.g., sickle cell disease).

• Nonsense mutation: One letter change creates STOP → short, non-functional protein (e.g., 
Duchenne muscular dystrophy).

• Deletion: Letters removed → may cause frameshift or remove whole amino acids (e.g., cystic 
fibrosis).

• Insertion: Extra letters added → may cause frameshift (e.g., Tay–Sachs disease).

• Frameshift mutation: Reading frame shifts → completely different protein sequence.

• Splice site mutation: Disrupts cutting/joining of mRNA segments → abnormal protein.

• Repeat expansion: Sequence repeated too many times (e.g., Huntington’s disease).

• Microdeletion: Missing chunk of DNA containing one or more genes (e.g., 10q microdeletion in 
DESSH affecting the WAC gene, causing haploinsufficiency and can occur with other issues form 
other gene loss).



The genetics of DEESH
• Usually new mutations completely random in egg or sperm

• So it is not an inherited disease and usually do not pass it on 

• But can get mutations after fertilization – then only affects a proportion of cells. This 
is called mosacism and is why you may get some only partially affected

• You can theoretically have more than one child with DESSH if its only in your sperm 
or eggs which have mosacism

• If people with DESSH have children 50% chance of having a child with DESSH



WAC Gene – General 
Overview

• Located on the long arm (q) of chromosome 
10.

• Full name: WW domain–containing adaptor 
with coiled-coil region.

• Encodes a protein with multiple cellular roles 
in regulation and quality control.

• Expressed widely but with critical importance 
in brain development and function.

• Loss of one copy (haploinsufficiency) causes 
DeSanto–Shinawi syndrome (DESSH).



WAC Role in Gene 
Transcription

• Acts as a co-regulator of transcription – 
helps control when genes are turned on or 
off.

• Links transcription factors to chromatin-
modifying machinery.

• Ensures the right genes are expressed at the 
right time, especially during development.

• Crucial for precise brain development and 
neuron function.



WAC Role in Protein 
Tagging

• Interacts with the ubiquitin ligase 
complex.

• Attaches 'ubiquitin' tags to proteins, 
marking them for destruction or 
altering their function.

• Removes damaged or misfolded 
proteins from the cell.

• Maintains protein quality and prevents 
toxic build-up.



WAC Role in Cell Self-
Checkpoints

• Acts as a safety inspector for the cell cycle.

• Delays or halts cell division if DNA is 
damaged or conditions are not right.

• Prevents errors in cell division that could 
harm developing tissues.

• Particularly important in rapidly growing 
tissues like the brain.



WAC Role in Autophagy

• Helps initiate autophagy – the cell’s recycling 
and clean-up process.

• Breaks down old or damaged cell parts to 
reuse components.

• Maintains cellular health and energy 
efficiency.

• Protects long-lived cells, such as neurons, 
from waste accumulation.



WAC Role in Oxidative 
Stress Protection

• Participates in pathways that detect and 
respond to oxidative stress.

• Activates protective genes to counter reactive 
oxygen species (ROS).

• Supports removal of oxidatively damaged 
proteins via proteasome and autophagy.

• Helps decide if a damaged cell should repair 
itself or self-destruct.



What Happens If You Lose WAC?

Haploinsufficiency – one copy of the gene is not enough for normal function.

Disruption of transcription timing during brain development → developmental delay.

Reduced protein quality control → possible build-up of damaged proteins.

Weakened oxidative stress response → more vulnerable cells, especially in brain and immune 
system.

Features seen in DESSH: intellectual disability, autism-like traits, motor and speech delays, 
distinctive facial features, sometimes immune differences, hypotonia and constipation



Possible Scientific Strategies
• Gene replacement therapy – adding a healthy copy of WAC via viral vector. 

Technology unlikely to be available for many years  as need to get into every brain 
cell

• Gene editing (CRISPR, base editing) – fixing or replacing the faulty section of DNA. 
Technology unlikely to be available for many years  as need to get into every brain 
cell

• Boosting the remaining WAC copy’s activity – drugs or epigenetic modifiers to 
increase protein production.

• Targeted delivery to brain and other affected tissues remains the main challenge.



What Can Be Done Now
• Support WAC’s downstream systems:

• - Protein quality control: healthy diet, regular exercise, possible autophagy-
promoting compounds (some supplements such as spermatidine theoretically 
could work ).

• - Reduce oxidative stress: antioxidant-rich diet, minimise environmental toxins.

• - Support brain development: early intervention, speech and occupational 
therapy, tailored education.

• Medical monitoring for associated health issues.

• Lifestyle and therapy approaches aim to improve quality of life while research 
develops long-term treatments.



Boosting the remaining WAC copy’s 
activity – drugs or epigenetic modifiers 

to increase protein production

Baby Force Trial 





BabyFORce – Helping 
Sick Newborns with 
Genetics

• A program that uses rapid genetic 
testing in intensive care newborns.

• Finds the exact genetic cause of 
illness within days.

• Looks for possible treatments, 
even if they are experimental or 
used for other conditions.

• Tests treatments in the baby’s own 
cells in the lab before trying them.



How BabyFORce 
Works

• 1. Baby in NICU has rapid genome 
sequencing (rGS).

• 2. If a disease-causing change is 
found, the team searches for 
possible treatments.

• 3. AI tools suggest drugs that might 
help.

• 4. Baby’s cells are grown in the lab 
to see how they behave and 
respond to drugs.



The WAC 
Gene Case

Baby born small with heart defects and spinal 
cord issues.

Genetic testing showed a deletion in 
chromosome 10 affecting the WAC gene.

Baby’s cells were tested with different drugs to 
see if WAC protein could be increased.

Clonazepam showed a dose-related 
improvement in WAC protein levels in lab tests.

One Baby Jori – improved after the drug. ? 
Placebo effect ? Real effect 



Why BabyFORce 
is Important

• Shows it’s possible to go from diagnosis 
to potential treatment testing in days.

• Could lead to personalised treatments 
for rare genetic disorders.

• Gives hope for babies with currently 
untreatable genetic conditions.

• Still early-stage research, but promising 
for the future. 

• NEED TRIALS ON MORE THAN ONE 
PATIENT



Was the effect  on Jori real or was it a placebo 
effect and she was developing anyway? 



I asked for a meeting with the 
clinicians and scientists…….

As a skeptical academic, as a journalist and crucially as a dad 
desperate to help their child only diagnosed 5 weeks ago 



I needed convincing……after the meeting, I believe 
it could help…hence why I would like Frankie to be 
on it in a trial setting























My thoughts…….

• Wow…..
• I want to get my daughter in it
•  But I was thinking with my head not my heart…..

• May or not work…depends on where the mutation is 
• Don’t know how long to give it for
• May need to increase dose 
• Need to monitor effect with blood tests
• Side effects









So what….

• I want my daughter on a trial with no placebo…..and compare to 
expected development without treatment or historical behaviors

• USA is only country running a trial……therefore we may either have 
to have frequent trips or be excluded.

• Also to get good numbers need multiple centers for a trial



• Managed to get a clinical genetics 
review at Guys 6 days ago 





So what next

• Meeting with Guys hospital, and USA experts and protocol needs 
to be shared

• Start a trial on NHS
• If successful then can apply for NHS funding to make Guys a  

European center of excellence for DESSH and run clinics funded 
by NHS

• But we need to fund a trial in the UK….not silly money as drug is 
relatively cheap but need to pay for clinic time, lab test etc

• So setting up a charity to help fund the trial



An idea for a new charity



Why?

• Fund research into DESSH
• Fund research into other similar 

conditions which could benefit from same 
technique (also need this as the Guys 
team are more likely to do the research 
knowing its applicable beyond just 20 
patients in the UK)

 



How 

• Raise money and give out in grants to researchers
• Initially be as a Charitable Trust and then may 

move to be a Charitable Incorporated 
Organisation (CIO) if grows

• Initial aims-  no employees, no costs and any 
costs I will absorb so 100% of raised money 
awarded in grants

• Board of trustees
• Medical advisory board
• Ambassadors/Patrons
• Why I think this will work
• We need connections and everyone's networks…. 

In UK and Europe….







What charity is and isn't

• Purely a research grant giving charity primarily set up for DESSH 
bit could move into other rare genetic childhood diseases

• It isn’t a support group for parents 
• It isn’t to fund treatment – although treatment will be part of trials 
• It isn’t for education
• But there is a need for a UK DESSH support group 
• There is a superb worldwide one
https://www.dessh.org/

https://www.dessh.org/






Plans for the UK/Europe

• Hopefully Guys will be able to become a center of excellence and 
run clinics funded by the NHS

• We can start to run UK DESSH meet ups for support and 
education and expertise sharing within the DESSH organisation 
but separate to the charity 





Summary

• UK center happy to lead on DESSH research 
• Hopefully will then set up NHS funded DESSH clinics
• Adopt USA protocols
• Use as a proof of concept for other diseases
• Research funded through our charity
• Set up support groups
• But…….need help……with everything!!!! 
• Crucially raising money when we have set up charity and also 

being part of the research  when ready to go


	Slide 1: A new trial in the UK? 
	Slide 2: Introductions
	Slide 3: What is DNA?
	Slide 4: What are Genes?
	Slide 5: DNA to Protein - The Journey
	Slide 6: What is Epigenetics?
	Slide 7: How Do You Get Genetic Diseases?
	Slide 8: Dominant vs. Recessive Inheritance
	Slide 9: What is Halpoinsufficiency?
	Slide 10: Main Types of Mutations – this is why everyone's genetics are different but all loose WAC function
	Slide 11: The genetics of DEESH
	Slide 12: WAC Gene – General Overview
	Slide 13: WAC Role in Gene Transcription
	Slide 14: WAC Role in Protein Tagging
	Slide 15: WAC Role in Cell Self-Checkpoints
	Slide 16: WAC Role in Autophagy
	Slide 17: WAC Role in Oxidative Stress Protection
	Slide 18: What Happens If You Lose WAC?
	Slide 19: Possible Scientific Strategies
	Slide 20: What Can Be Done Now
	Slide 21: Boosting the remaining WAC copy’s activity – drugs or epigenetic modifiers to increase protein production 
	Slide 22
	Slide 23: BabyFORce – Helping Sick Newborns with Genetics
	Slide 24: How BabyFORce Works
	Slide 25: The WAC Gene Case
	Slide 26: Why BabyFORce is Important
	Slide 27: Was the effect  on Jori real or was it a placebo effect and she was developing anyway? 
	Slide 28: I asked for a meeting with the clinicians and scientists…….
	Slide 29: I needed convincing……after the meeting, I believe it could help…hence why I would like Frankie to be on it in a trial setting
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40: My thoughts…….
	Slide 41
	Slide 42
	Slide 43
	Slide 44: So what….
	Slide 45
	Slide 46
	Slide 47: So what next
	Slide 48: An idea for a new charity
	Slide 49: Why?
	Slide 50: How 
	Slide 51
	Slide 52
	Slide 53: What charity is and isn't
	Slide 54
	Slide 55
	Slide 56: Plans for the UK/Europe
	Slide 57
	Slide 58: Summary

