ETS1 Regulates ATXN2 Expression

THE Daniel R. Scoles, Lance T. Pflieger, Steven T. Hansen, Khan K. Thai, Stefan-M. Pulst

UNIVERSITY Department of Neurology, University of Utah, Salt Lake City
OF UTAH

-accecte---

Deletions harboring an ETS element in the ETS1 & ELF2 bind a 20 bp ATXN2 probe (WT
ATXN2 promoter between +87 to +109 most in electromobility supershift assays ) c lusi
- potently inhibit ATXN2-luc expression Antibody . -~ . - ELF2 ETS1 mCGA substitution in the ETS site prevents shift: onclusions
Introduction . ek smevsy comwriane o 2oy T T brobe mGGA WT mCGA WT +ATXN2-luc expression mimicked predictions for
SCA2 is an autosomal dominant cerebellar ataxia No deletion — — - I - —— beae + o+ - - endogenous ATXN2 (seen in Allen Brain Atlas),
! n I —_— = - -, ing this ATXN2 f
characterized by progressive degeneration of the EEE §§ — — =1 — shitt — shift suggesting this ragment possesses
cerebellum.and brain s.ten.m. SCA2is caused' by pop e e——————— =_ =_ - _— promote_r elements required for tissue-specific
poly_glutamlne_ expansion in tht_e SCA2 protein e e e — — shiftod bands expression.
ataxin-2, causing gain-of-function. We D ——— — | -
B 3 . 27710 175 —— —— N —
h)_/ﬁt;thr:lze tha:_refducstgxzofbATXSIZ expresslzln A —— — — M Unidonited « Ets1in the Allen
will be therapeutic for , based on reversible o1 m—— - - .
phenotypes in polyQ models and lack of neuro- e e e — :i?ﬂneﬁgf:sz?:ﬁ
. : T —— Free
degeneration in SCA2 knockout mice. [ATANZ Prometer | Exont ]* »# sow 16w e Purkinje cells,
obj ectives 1.,22 7515 A'm SH-SY5Y Nuclear Lysa(ggm‘ Flectrophoretic Run suggesting ETS1
(+643)
To characte_rize the ATXN2 promo_ter to gain ) ETS1 activates ATXN2-luc (Hekz293) :‘:’%Aigzzggssion
understanding on how to control its expression. The ATXN2 ETS site CCGGAAGT is on the Lclfraseassayshowing incressed  Lucitrasssesay showing oxpression of in this cell type. Ets1 in situ hybridization.
minus strand and has 100% match with the overxpression,but ot when e ETS1 e o o441 ;:‘;';;;f_;g:;',:;;;_T;:;;f;;;?;;&;;,:
ATXN2-luc reporter construct consensus for ETS1 binding. A 3 bp : . e e
substitution reduced expression and 14 bp 5% : oo
o e deletion abolished expression of ATXN2-luc ; Eli “The ETS element in the ATXN2 promoter
), Promoter -- Downstream . & . z E supports the majority of ATXN2 expression.
t » & 2 l b
1062 + ATG 3-UTRendat  3-UTRend at ETS § g & Q-F a: - [ ] EN . . | . *ETS1 may represent a therapeutic target for
(+643) 598 bp 1012 bp ATXN2 5! acccctecgacttecggtaaaga”3’ © ETST: - o+ | - o+ o 1 2 30 4 t . SCA2
after stop after stop 3! -TGaseAACTGARGGCCATITCT S ! L ®» —~ - ATXN2-luc | ATXN2-luc % dn-ETS1 plasmid reating g
mMCGA 3 HEsEasama s wildtype | D14
.
3

D14 s . +Since the majority of ATXN2 expression is
s 3 - e : .y . .

Similar to endogenous ATXN2, ATXN2- Wostorn Blot ETS1 activates endogenous ataxin-2 (HEk293) Z:sgosr;ie:nbgotuhllj :;n;l:gp;&r:zt;;;ig‘;;n, ATXN2

oligonucleotides containing the ATXN2 ETS1 site

H H Western blot showing . Immunofiuorescent labeling showed ETS1 overexpression
luc is expressed in cerebellum (CB) increased endogenous ataxin-2 incroased ondogenous ataxin-2 exprossion

with ETS1 overexpression

75 bp minimal prolactin promoter and luciferase

Xenogen IVIS 100.

and olfactory bulb (OB) 5 bp deletions in ATXN2 reveal lowest s nersssed stz AainZperinucier and short flanking sequences.
= o8 [ expression ‘g::.h I?TS core elimination iz . Acknowledgements
- . jemen &
" ~ ) pibibuiliosiige ik _— act [VETEEE ¢ We thank Barbara Graves for advice on ETS
3 L ——— et — transcription factors and Steven Lessnick for
. | |. p<0.05,nes : e assistance with IVIS imaging. This work was
- | - B e supported by grants 1RC4NS073009 &
Wildtype Transgenic Witype Transgenic. I m ol ; ) 5R01NS033123 from NINDS.
Images display photons/sec/cm?/sr determined by in vivo imaging on a * 58 bp ATXN2 promoter fragments placed between a Luciferase Activity (%) 3w I ‘,&"“e

ETSH transfected Vecter Transfected
Control

0 20 40
% ETS1 plasmid



