
Timecourse study of ATXN2 
promoter expression  



Hypothesis 

•  CAG length alters the increase of ATXN2 
expression over ;me 

•  CAG length alters the turnover of ATXN2 over 
;me  



Ac;nomycin D 
Isolated from soil streptomyces in 1940 
Pep;de an;bio;c. 

Ac;nomycin D is used as an inves;ga;ve 
tool in cell biology to inhibit transcrip;on. 
It does this by binding DNA at the 
transcrip;on ini;a;on complex and 
preven;ng elonga;on by RNA polymerase. 

Because it can bind DNA duplexes, it can 
also interfere with DNA replica;on, but not 
as efficiently as other inves;ga;ve 
compounds like hydroxyurea. 

Ac;nomycin D is also used as 
an an;cancer agent. 



Four plates transfected iden;cally with indicated plasmids and pRL‐SV40 
and harvested and assayed at the indicated ;mes 

pGL2c.5A3c (CAG1)  pGL2c.5B3c (CAG22) 

pGL2c.5C3c (CAG57)  pGL2c.5Dk3c (CAG102) 

These were harvested and assayed aWer an addi;onal 12 hours  

Diluent  Diluent 

Diluent  Diluent 

1 ug/ml Ac;nomycin D 

1 ug/ml Ac;nomycin D 

1 ug/ml Ac;nomycin D 

1 ug/ml Ac;nomycin D 

The drug was added aWer 48 hours post‐transfec;on. These were harvested and assayed aWer an addi;onal 24 hours  These were harvested and assayed aWer an addi;onal 36 hours  These were harvested and assayed aWer an addi;onal 48 hours  



12 Hours 

24 Hours 

36 Hours 

48 Hours 

FIREFLY 
Luciferase Units 

CAG1                  CAG22              CAG57              CAG102 
‐           +             ‐             +            ‐           +             ‐           + 

Ac;nomycin D 



12 Hours 

24 Hours 

36 Hours 

48 Hours 

RENELLA 
Luciferase Units 

CAG1                  CAG22              CAG57              CAG102 
‐           +             ‐             +            ‐           +             ‐           + 

Ac;nomycin D 



This is different than previously observed. Maybe differences have to do with the different experimental 
condi;ons of this ac;nomycin design. These in this chart were the controls and they were actually 
cultured for an addi;onal 48 hours more than shown.  At 48 hours an equal volume of media mixed 
with ac;nomycin diluent (water) was added and cultures were allowed to go for addi;onal ;me as 
shown in the chart.  12 hours is actually 60 hours post transfec;on. 



Two‐way ANOVA P<0.0001 for CAG length 
Bonferroni postest:  P<0.001 for a test between any pair of CAGs 



Conclusion 

•  ATXN2s with longer CAGs turn over at a 
reduced rate 

•  I think ATXN2s with longer CAGs take more 
;me to reach maximal expression…but I have 
to test this with shorter ;mes in the 
;mecourse (24 hrs induc;on, harvest every 12 
hrs).  



A is a follow‐up experiment to B.  When comparing to previous work that I did tes;ng 
expression at ~40 hours, B suggested to me that ATXN2‐LUC with 102 CAGs take 
longer ;me to gain expression equal to ATXN2‐Luc with CAG22. (This is because the 
previous experiments always showed CAG102 lower than CAG22 while in B CAG102 
was equal, and I had never before taken the experiment out to 60 hours like in B.)  So 
I set up the experiment shown in A.  The data are s;ll sugges;ve but CAG102 
appears to lag.  

A  B 

Note also that CAG57 appears to have strong expression.  AWer reviewing my notebook of 
other trials with CAG57, the only ;me it was lower than CAG22 was when Patrick Gordon 
tested it for me. 




