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ARRELGHIEMITHIDOWNISyndrome have very high risk
OIRUIOIMMUNREdISEASES SUCH as auteimmune

ANOUIAVErKssHows that UBASHSA causes the much
NIGRERSKIGautoimmune disease in bown

S Syndrome:

A lfeng-term benefits may include early pre-

symptomatic testing and potentially preventive

(reatment ofiindividuals at highest risk.




Autoimmune Diseases

=50-810:,dg f ferent diI sorders I
Immune/inflammatory cells recognize and attack
nselfo . cells and tissues

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

nCompl ex traitso

Al diseases rank among top 10 causes of death In

Prevalence of autoimmune diseases greatly elevated
among people with Down Syndrome




AAut ol mmune thyroid di sease (Hashi
AVitiligo APernicious anemia

AType 1 diabetes ASystemic lupus erythematosus
ARheumatoid arthritis AMMddi sonds di sease



Different Autoimmune Diseases Share
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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?
. Ibsist here anyt hi n gBASH3A endovenl O
Syndrome?

. Is the problem 3 copies of UBASH3A (increased
function), 3 chances to carry common UBASHS3A high-
risk variations, or a combination of the two?

. S0, IS the basic mechanism increased UBASH3A
function?




Gr aveso

Type 1 Diabetes
Rheumatoid Arthritis

(Juvenile)
Systemic Lupus Erythematosus

General Pop.

~3-5%
DI sease)
1-2% >

0.4%
0.3%
~1%
0.14%
0.014%

DownSyndr

~35%

~5% >
3%
~1%
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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.

. Doees UBASHS3A cause the even higher frequency of
auteimmune diseases in people with Down Syndrome?
. Ibsist here anyt hi n gBASH3A endovenl O
Syndrome?

. Is the problem 3 copies of UBASH3A (increased
function), 3 chances to carry common UBASHS3A high-
risk variations, or a combination of the two?

. S0, IS the basic mechanism increased UBASH3A

function?




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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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.

. Ibsist here anyt hi n gBASH3A endovenl O
Syndrome?

. Is the problem 3 copies of UBASH3A (increased
function), 3 chances to carry common UBASHS3A high-
risk variations, or a combination of the two?

. S0, IS the basic mechanism increased UBASH3A
function?




compared UBASHSAA-SNPO  r s2839511
WAth ‘Alchssa di 'sease VvVversus nc

Genotyped rs2839511 A/G In: MAF
140 EUR DS cases
91 with Al 28 B
64 with AITC 27
(27 with Al, without AITD) .27
49 with no Al 20 -

2260 "UR controls with no Al 22 —

e U_B}- H3A Al disease high-risk SNP Is associated with Al
disease in DS cases with Al disease versus controls w/o Al
disease
Yes, UBASH3A Al disease high-risk SNP is associated with Al
disease In DS cases with Al disease versus DS cases w/o Al
disease

2.



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.

. Doees UBASHS3A cause the even higher frequency of
auteimmune diseases in people with Down Syndrome?

. Is the problem 3 copies of UBASH3A (increased
function), 3 chances to carry common UBASHS3A high-
risk variations, or a combination of the two?

. S0, IS the basic mechanism increased UBASH3A
function?




Comired frequency OEre FCFEINShana e vEri e U
ORUBASHSA 1n DS case with versus w/o Al disease
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<
U

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

U?

szz//wo ( 8F) P=0.41
r$141421753 (V111M) P=1.00
513048049 (R324Q) P=1.00

17114930 (D466E) P =0.50
5148149121 (1658V) P=0.26

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



6

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?

st here anyt hi n BASKH3A endovenl o

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




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.

. Doees UBASHS3A cause the even higher frequency of
auteimmune diseases in people with Down Syndrome?
. Ibsist here anyt hi n gBASH3A endovenl O
Syndrome?

. Is the problem 3 copies of UBASH3A (increased
function), 3 chances to carry common UBASHS3A high-
risk variations, or a combination of the two?




HIgh-Risk UBASH3A rs2839511-A Increases
Gene Expression (Function)
Immune cells of normal “control” individuals
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Why does rs2839511-A increase UBASH3A
EXpression?
lfocated near predicted “transcriptional enhancer”

rs2839511 rs12482904
v

This segment specifica

rs€979841 elimine



