
A 

S 
SS 

An$body 

Probe 
Unlabeled WT Probe 

RND     WT    WT     WT      WT     WT                RND     WT     WT     WT      WT 

‐          ‐        ‐       ELF2    ETS1   STAT3                ‐           ‐         ‐       ELF1    GABPα


‐       200x     ‐           ‐          ‐         ‐                      ‐        200x      ‐          ‐          ‐ 

Ets1, Elf1, Elf2, GABPα supershi>ed by wildtype probe but not random probe  

UID 

HEK293 



B 

S 
SS 

An$body 

Probe 
Unlabeled WT Probe 

RND     WT    WT     WT      WT                     mCGA    WT     WT     WT      WT 

‐          ‐        ‐       ELF2    ETS1                          ‐           ‐         ‐       ELF1    GABPα 

‐       200x     ‐           ‐          ‐                            ‐        200x      ‐          ‐          ‐ 

UID 

SH‐SY5Y 

Ets1, Elf1, Elf2, GABPα supershi>ed by wildtype probe but not random probe  



An$body 
Protein Lysate 

  None        Elf1         Elf2         Ets1      GABPα

  +      ‐       +      ‐      +      ‐      +      ‐      +      ‐ 

Verifica$on that probe does not bind directly to an$bodies to create supershi>ed bands 

SH‐SY5Y nuclear lysate 

C 



C 

S 

An$body 

Probe 
Unlabeled WT Probe 

RND     WT    WT     WT     WT 

‐          ‐        ‐       ELF2    ETS1 

‐       200x     ‐          ‐         ‐ 

UID 

Free  
Probe 

SS 

SH‐SY5Y 

Ets1, Elf2 supershi>ed by wildtype probe but not random probe  

Short run gel to view the free probe 



Free  

Probe Concentra$on 
Light Exposure 

ETS band 

Titra$ng probe to iden$fy minimal probe amount needed to detect the shi>ed ETS band 

No probe added 

Probe 

SH‐SY5Y nuclear lysate 

Short run gel to view the free probe 



Free  
Probe 

Free  
Probe 

Light Exposure 

The WT probe is shi>ed but not the mutant probe 

Dark Exposure 

Probe 
Probe (µl) 

mCGA    WT   mCGA    WT 
0.5      0.5      0.25   0.25 

Probe 
Probe (µl) 

mCGA    WT   mCGA    WT 
0.5      0.5      0.25   0.25 

SH‐SY5Y nuclear lysate 

Short run gel to view the free probe 

A CONTROL IS MISSING… WE ARE REDOING THIS TO INCLUDE A ‘NO LYSATE’ CONTROL THAT WILL VERIFY THE 
INPUT mCGA AND WT PROBE INPUT IS IDENTICAL 



Free  
Probe 

Free  
Probe 

Light Exposure 

The WT probe is shi>ed but not the mutant probe 

Dark Exposure 

Probe  mCGA    WT   mCGA    WT 

SH‐SY5Y nuclear lysate 

Short run gel to view the free probe 

Lysate  +      +       ‐      ‐ 

Probe  mCGA    WT   mCGA    WT 

Lysate  +      +       ‐      ‐ 



What does the expression of ETS do to ATXN2‐luciferase ? 



Effect of overexpressing Elf2 on ATXN2‐luc and mutant ATXN2‐luc expression 

HEK293 

pGL2‐5A3         
pGL2‐5A3(mCGA) 

pElf2 
pGL2‐Enh 

 ‐               +               ‐               ‐               + 
+               ‐                ‐              +               ‐ 
+               +               +              ‐               ‐ 
 ‐               ‐                +             +               + 

30% difference 
P>0.05 

49% difference 
P<0.05 Ave of 2 sets en$rely 

independent assays 
each done in triplicate 
(N=2) 

45 

% of DNA 

45 



WHAT’S THE EVIDENCE 



2nd ATG  
(+658) 

1st ATG  
(+163) 

IPD-2 
IPD-1 

IPD-3 
IPD-4 
IPD-5 
IPD-6 
IPD-7 
IPD-8 
IPD-9 
IPD-10 

IPD-13 
IPD-12 

IPD-14 

IPD-11 

IPD-15 
IPD-16 

-798 to -664 
-819 to -720 

-719 to -620 
-683 to -578 
-619 to -520 
-577 to -478 
-519 to -420 
-477 to -373 
-419 to -320 
-384 to -278 

-219 to -120 
-277 to -175 

-177 to -74 

-319 to -220 

-19 to +86 
+87 to +186 

Region Deleted 

5A3 No deletion 

TSS 
+1 

IPD-20 
IPD-21 
IPD-22 
IPD-23 

-29 to +3 
-21 to +37 
+4 to +37 
+44 to +109 

Exon1 ATXN2 Promoter 

Luciferase Ac$vity (%) 

0      20      40     60     80      100     

HEK293  SH‐SY5Y 
Control 

0          50        100        150 

1 
2  3 



Model for ETS ac$on on ATXN2 expression 
En

do
ge
no

us
 E
TS
 

ET
S 
ov
er
ex
pr
es
se
d 

TFX 

 ETS 
 ETS 

1                             X 

TFX 

 ETS   ETS 
1                             2  TFX 

 ETS 
 ETS 

1                             X 

TFX 

 ETS 
 ETS 

1                             2 

Net expression 

TFX 

 ETS   ETS 
1                             2 

TFX 

 ETS 
 ETS 

1                             2 

Net expression 

Wildtype ATXN2 promoter  Mutant ATXN2 promoter 

HIGHEST 
MEDIUM 

LOW 
LOWEST 



Effect of overexpressing ELF2 on ATXN2‐luc and mutant ATXN2‐luc expression 

HEK293 

Fi
re
fly
 

Re
ni
lla
 

Trial 1  Trial 2 

Raw Data 



Effect of overexpressing ETS1 on ATXN2‐luc and mutant ATXN2‐luc expression 

HEK293 

pGL2‐5A3         
pGL2‐5A3(mCGA) 

pETS1 
pGL2‐Enh 

 ‐               +               ‐               ‐               + 
+               ‐                ‐              +               ‐ 
+               +               +              ‐               ‐ 
 ‐               ‐                +             +               + 

45 

% of DNA 

45 

FF/Renilla 

Firefly RLU  Renilla RLU 



CCGGAAGT 

GCGGAACT 

ETS sequence on the – strand of the ATXN2 5’‐UTR 

ETS sequence on the – strand of the SV40 promoter 



Placing the frag upstream 
of SV40 increased luc 
expression 

Iden$fying puta$ve region containing 
ETS1 site suppor$ng AP2 

Promoters: CCGGAAGT 
Enhancers: CAGGAAGT 
AP2:            GAGGAAGC 

They are interested in trophoblasts, the cells forming the outer layer of the blastocyst 
that provide nutrients to the embryo and develop into the majority of the placenta. 



Normal trophoblast  
nuclear extract 

JEG3 carcinoma cells 
Rela$ve to pRL‐TK‐luc 

ETS1 muta$on reduced expression 

EMSA Supershi> 

Muta$on eliminated ETS‐mediated 
increased expression 

  mETS1 GATGTATC

   ETS1 GAGGAAGC

Changes GAxGxAxC



