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SR EORIERITNDOWNRSYNndrome have very high risk
OIRUIOIMMUNREdISEASES SUCH as auteimmune

OUIAWVEIKeShows that UBASHSA causes the much

NIGRERSKIGautoimmune disease in bown

S Syndrome:

o feng-term Penefits may include early pre-
symptomatic testing and potentially preventive
(reatment ofiindividuals at highest risk.




Autoimmune Diseases

~50-80 different disorders in which one’s own
Immune/infiammatory cells recognize and attack
“self” cells and tissues

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

“Complex traits” :

Al diseases rank among top 10 causes of death in £

Prevalence of autoimmune diseases greatly elevated
among people with Down Syndrome




-

» Autoimmune thyroid disease (Hashimoto’s disease, Graves’ disease)
* Vitiligo * Pernicious anemia

* Type 1 diabetes » Systemic lupus erythematosus

* Rheumatoid arthritis » Addison’s disease



Different Autoimmune Diseases Share
Underlying Causal Genes
AULIMMmMUnNE

hyroid Rheumatoid
[DISease Arthritis

| Sudiife /pecmc
(GENES;] es,
Jnggers# Jfl(ggers

_ Type 1 /Ad_dison’s
Dialhetes? Disease

SPECITIC 4, >
Genes, = ==Pernicious

rggers Lupus Anemia

Vitilleje)




S0, What IS going on In Down
Syndrome?

. Achromosome 21 gene, UBASH3A, contributes to
auteimmune diseases In the general population.

. Doees UBASHS3A cause the even higher frequency of
auteimmune diseases in people with Down Syndrome?
. Is there anything “special” about UBASH3A in Down
Syndrome?

. Is the problem 3 copies of UBASHS3A (increased
function), 3 chances to carry common UBASHS3A high-
risk variations, or a combination of the two?

. S0, IS the basic mechanism increased UBASHS3A
function?




Type 1 Diabetes
Rheumatoid Arthritis
(Juvenile)
Systemic Lupus Erythematosus

General Pop.

~3-5%

1-2% >
0.4%
0.3%
~1%
0.14%
0.014%

Down Syndr.

~35%

~5% >
3%
~1%

0.87%
zd)
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AlGeneric Autoimmunity Gene on Chr21

Genomewide association study (GWAS)
4680 EUR cases vs. 39,586 EUR controls

UBASH3A

Initial SNP rs2839511
With fine-mapping rs12482904
P=5.84x10%° OR 1.35, MAF 0.24
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Autoimmune thyroid disease

Celiac disease
Inflammatory bowel disease

Rheumatoid arthritis
Psoriasis

Type 1 diabetes
Addison's disease
Alopecia areata

Vitiligo
Lupus



UBASHSA regulates the function of T-Cells
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T-cells are the immune cells that attack “self’”’ tissues
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Te—
compared UBASH3A “SNP” rs2839511 in DS people
w]"rh AJ cJ]:)- ase versus “controls without Al disease

MAF
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SH3A Al disease high-risk SNP Is associated with Al

1 DS cases with Al disease versus controls w/o Al
disease

2. Yes, UBASHS3A Al disease high-risk SNP is associated with Al
disease In DS cases with Al disease versus DS cases w/o Al
disease
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g T O, : e
Compared frequency of rarer “functional” variation
OIMUBASHSA In DS case with versus w/o Al disease

)S-Al (n=91) versus DS-no Al (n=49)

P=0.15 (P =4.70 x 105 in GWAS)
P =0.41

P = 1.00
512 P = 1.00
rs17114930 ( P =0.50

15148149121 (1658V) P =0.26

Without going Into details, none of these seem to matter at all.
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S0, What IS going on In Down
Syndrome?

AUeImMmuUne diseases in people with Down Syndrome
are not different than in the general population.

. Achromosome 21 gene, UBASH3A, contributes to

auteimmune diseases In the general population.

PDoees UBASHS3A cause the even higher frequency of

auteimmune diseases in people with Down Syndrome?

Is there anything “special” about UBASH3A in Down
Syndrome?
. S0, IS the basic mechanism increased UBASH3A

function?



Stu I ed Al )13 ase in DS related to # Copies of
HIgh-RISk UBASHSA rs2839511-A Allele

AAA GAA GGA GGG
DS +Al (n=91) C 23 (.2 29 (.32) 39(43) — P =0.09
DS -Al(n=49) O 6(12) 17(35) 26(.53) _— '
controls
AA  AG GG
124 758 1378
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HIgh-Risk UBASH3A rs2839511-A Increases
Gene Expression (Function)
Immune cells of normal “control” individuals
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VWhy does rs2639511-A increase UBASH3A
Expression?
ocated near predicted “transcriptional enhancer”

1s9979841 s2839511 rs12482904

—
21pil.2 210211 210215 2ig22.2 [

42,424, va0l




New Hypothesis

1S2839511-Als just a “tag” for rs9979841-A

1[S9979841-A eliminates binding of AIRE to the UBASH3A
“‘enhancer”

That elevates expression of UBASH3A RNA in immune cells
=1.2X per variant copy

People with DS (trisomy 21) have 3 copies of UBASH3A and
have at least 1.5X normal UBASHS3A function

Therefore, all people with trisomy 21 have elevated function
of UBASHS3A (3 copies)

If they carry rs2839511-A, level of UBASH3A function (and Al
disease risk) can be even higher!




New Hypothesis

14 gn otypes UBASHS3A function

Neral populatior

100%
120%
~140%

Down Syndrome
5G( 150%
GGA 170%
YAVA 190%

AAA 210%



ASSPECIfic gene, UBASH3A, on chromosome 21 is
ras,)ongule or hlgh risk of Al disease in Down

tidoes hIS by increasing UBASHS3A function

Genetic variation in UBASH3A can increase

iinction beyond the 150% due to trisomy 21,

‘Increasing risk even further.

- Futu 2 Ssteps are to determine how increased
UBASHSA function increases Al risk, and whether
risk could be reduced by targeted treatment.

* |Long-term benefits may include pre-symptomatic
testing and Al disease prevention.
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Conclusions

15 UBASHSAAI disease high-risk SNP rs2839511-A
associated with Al disease in DS versus non-DS
controls with no Al disease

2. There about the version of
UBASHS3A In DS patients with Al; similar to patients
In"general population with Al disease.



