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ÅPeople with Down Syndrome have very high risk 

of autoimmune diseases such as autoimmune 

thyroid disease, celiac disease, and others.  

ÅA gene on chromosome 21, UBASH3A, 

contributes to risk of autoimmune diseases in the 

general population. 

ÅOur work shows that UBASH3A causes the much 

higher risk of autoimmune disease in Down 

Syndrome.  

ÅLong-term benefits may include early pre-

symptomatic testing and potentially preventive 

treatment of individuals at highest risk.  



 
Å ~50-80 different disorders in which oneôs own 

immune/inflammatory cells recognize and attack 
ñselfò cells and tissues 

 

Å Examples: Type 1 diabetes, autoimmune thyroid 
disease, vitiligo, celiac disease, rheumatoid arthritis 

 

Å ñComplex traitsò : 
   caused by multiple genes + environmental triggers  

Å AI diseases rank among top 10 causes of death in  
 

Å Prevalence of autoimmune diseases greatly elevated 
among people with Down Syndrome 



 

 

 

 

 

 

 
 

 

 

Å Autoimmune thyroid disease (Hashimotoôs disease, Gravesô disease) 

Å Vitiligo   Å Pernicious anemia 

Å Type 1 diabetes   Å Systemic lupus erythematosus 

Å Rheumatoid arthritis Å Addisonôs disease 
 

This is also true in people with Down Syndrome 

Patients with one Autoimmune Disease are at 

Higher Risk of Others 
1855: Addisonôs Disease, Vitiligo, Pernicious Anemia 
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So, what is going on in Down 

Syndrome? 

 

 

 

 

 

 

1. Autoimmune diseases in people with Down Syndrome 

are not different than in the general population.   

2. A chromosome 21 gene, UBASH3A, contributes to 

autoimmune diseases in the general population.  

3. Does UBASH3A cause the even higher frequency of 

autoimmune diseases in people with Down Syndrome? 

4. Is there anything ñspecialò about UBASH3A in Down 

Syndrome? 

5. Is the problem 3 copies of UBASH3A (increased 

function), 3 chances to carry common UBASH3A high-

risk variations, or a combination of the two? 

6. So, is the basic mechanism increased UBASH3A 

function? 
 
 



High Frequency of Autoimmune Diseases in 

People with Down Syndrome 

             General Pop.        Down Syndr. 
Autoimmune Thyroid Disease          ~3-5%                    ~35% 

   (Hashimoto Thyroiditis, Gravesô Disease) 

Celiac Disease     1-2%   >   0.1%       ~5%   >  1.4% 

Vitiligo               0.4%        3% 

Type 1 Diabetes             0.3%                    ~1% 

Rheumatoid Arthritis            ~1% 

  (Juvenile)              0.14%          0.87% 

Systemic Lupus Erythematosus           0.014%                   ?¬ 
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UBASH3A 

Genomewide association study (GWAS) 

4680 EUR cases vs. 39,586 EUR controls  

Initial SNP rs2839511 

With fine-mapping rs12482904 

P = 5.84 x 10-29, OR 1.35, MAF 0.24 



Vitiligo
Type 1 diabetes
Rheumatoid arthritis
Autoimmune thyroid disease
Celiac disease
Lupus
Inflammatory bowel disease
Psoriasis
Addison's disease
Alopecia areata

At least in Caucasians, there is a common genetic variation of  

UBASH3A that predisposes to many different autoimmune diseases 



T-cells are the immune cells that attack ñselfò tissues 
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Compared UBASH3A ñSNPò rs2839511 in DS people 
with AI disease versus ñcontrols without AI disease  
Genotyped rs2839511 A/G in:           MAF    

 140 EUR DS cases 

  91 with AI    .28 

  (64 with AITD)  .27 

  (27 with AI, without AITD) .27  

  49 with no AI   .20 

 2260 EUR controls with no AI .22 

 

1. Yes; UBASH3A AI disease high-risk SNP is associated with AI 

disease in DS cases with AI disease versus controls w/o AI 

disease 

2. Yes, UBASH3A AI disease high-risk SNP is associated with AI 

disease in DS cases with AI disease versus DS cases w/o AI 

disease 

So yes, UBASH3A apparently is the cause of AI disease in DS 

P = .05 
P = .025 
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SNP         DS-AI (n=91) versus DS-no AI (n=49) 

 

rs2277798 (S18G)   P = 0.15  (P = 4.70 x 10-5 in GWAS) 

rs2277800 (L28F)   P = 0.41  

rs141421753 (V111M)  P = 1.00 

rs13048049 (R324Q)  P = 1.00  

rs17114930 (D466E)  P = 0.50 

rs148149121 (I658V)  P = 0.26 

Compared frequency of rarer ñfunctionalò variation 

of UBASH3A in DS case with versus w/o AI disease 

Without going into details, none of these seem to matter at all. 

So, there is nothing ñspecialò about the ñflavorò of UBASH3A in DS  

with AI disease 
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Studied AI Disease in DS related to # Copies of 
High-Risk UBASH3A rs2839511-A Allele 

 
 

 

            AAA       GAA    GGA       GGG 

  DS +AI (n=91)            0       23 (.25)    29 (.32)      39 (.43) 

  DS  -AI (n=49)  0          6 (.12)    17 (.35)      26 (.53) 

 

  Controls 

         AA      AG       GG  

        124    758     1378 

 

 P = 0.09             

AI disease in DS relates to # copies of the high-risk 

rs2839511-A allele, not just 3 copies of chr21. Both?? 
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This segment specifically controls expression of UBASH3A in immune cells 

 

rs9979841 eliminates a binding site for ñAIREò 

 

AIRE is a master controller of T cells; elimination of AIRE function causes: 

AUTOIMMUNE DISEASES 

rs12482904 rs2839511 rs9979841 


