
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% 

the size of the final poster. All text and graphics will 

be printed at 100% their size. To see what your 

poster will look like when printed, set the zoom to 

100% and evaluate the quality of all your graphics 

before you submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To move 

a placeholder, click on it once (to select it), place 

your cursor on its frame and your cursor will change 

to this symbol:         Then, click once and drag it to 

its new location where you can resize it as needed. 

Additional placeholders can be found on the left 

side of this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify any 

layout by going to VIEW and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it first, 

click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right-click on the table, 

click FORMAT SHAPE  then click on TEXT BOX and 

change the INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to 

the “Design” menu and click on “Colors”. You can 

choose from the provide color combinations or you 

can create your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 36”x48” 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same 

day affordable printing. 

 

We provide a series of online tutorials that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder 

to the poster area to add another section header. 

Use section headers to separate topics or concepts 

within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size 

it first, and then click it to add a picture to the 

poster. 
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AMPK-mediated control of P-bodies as a novel mechanism of gene 

expression control in peripheral sensory neurons 

Changes in gene expression have long been recognized as a central 

mechanism for altered sensitivity and excitability of nociceptors. We, 

and others, have focused on translation control, in particular local, 

activity-dependent translation control as a novel means to modulate 

gene expression in response to injury.  In this context, an increase in 

local translation, downstream of extracellular signal regulated kinase 

(ERK) and/or mechanistic target of rapamycin complex 1 (mTORC1) 

activation leads to an enhancement of pain sensitivity and an 

increase in measures of excitability.  A possible mechanism to 

mitigate these effects is activation of adenosine monophosphate 

activated protein kinase (AMPK) because signaling via this kinase 

leads to inhibition of ERK and mTORC1 signaling to translation 

machinery.  In addition to these effects, inhibition of translation via 

AMPK may also lead to changes in mRNA turnover.  We have tested 

that hypothesis here examining major sites of mRNA repression and 

decay in cells, called P bodies, upon AMPK activation in trigeminal 

(TG) and dorsal root ganglion (DRG) neurons.  We find that 

translation (using the sunset technique) and P body formation are 

reciprocally regulated upon pharmacological activation of AMPK in TG 

and DRG neurons.  While AMPK activation leads to a decrease in 

puromycin incorporation into nascently synthesized peptides, it also 

causes a robust increase in P bodies (as revealed by rck/p54-positive 

puncta) suggesting mRNA sequestration from translation machinery 

and potentially mRNA degradation because P bodies are major sites 

for mRNA decapping in cells. We are currently exploring whether 

AMPK activation in vivo leads to enhanced P body formation in DRG 

neurons and whether injury alters P body dynamics.  Our findings 

enhance our understanding of gene expression regulation in the 

peripheral nervous system and suggest a potential role for P bodies in 

pain plasticity.  

 

ABSTRACT 

HYPOTHESIS 

AMPK activation stimulates P body formation 

in TG and DRG neurons and reciprocally 

decreases protein synthesis 

RESULTS 

CONCLUSIONS 

• AMPK activators decrease nascent protein synthesis in DRG and 

TG neurons 

• AMPK activators robustly stimulate P body formation in DRG and 

TG neurons including in their axons 

• In vivo treatment with metformin induces P body formation in 

DRG neurons 

• AMPK regulation of P body formation and protein synthesis 

appear to be reciprocally linked 
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General scheme describing how AMPK-mediated modulation of P 

bodies may be involved in the disease modifying effects of AMPK 

activators on neuropathic pain 

In dorsal root ganglion (DRG) neurons in vitro, the AMPK activator 

AICAR and ribosome inhibitors cyclohexamide and homoharringtonine 

(1hr treatment) decrease protein synthesis as measured using the 

SUNSET assay 

In DRG neurons in vitro, the AMPK activators AICAR and A769662 (1hr 

treatment) decrease protein synthesis as measured using the SUNSET 

assay 

In TG neurons in vitro, the AMPK activator AICAR (1hr treatment) 

increases P body formation as measured by rck/p54 puncta 

In DRG neurons in vitro, the AMPK activator AICAR (1hr treatment) 

increases P body formation as measured by rck/p54 puncta 

Daily treatment with metformin (200mg/kg, IP) induces P body 

formation in DRG neurons in vivo 

FUTURE DIRECTIONS 

1. Assess whether in vivo treatment with metformin or other 

AMPK activators modulates P body formation in DRG axons 

2. Investigate changes in P body dynamics in DRG neurons 

following inflammation or nerve injury 

3. Assess whether AMPK activators change P body dynamics 

following nerve injury 

4. Investigate possible links between AMPK regulation of P bodies 

and AMPK disease modifying effects on neuropathic pain (see 

scheme) 

In trigeminal ganglion (TG) neurons in 

vitro, AMPK activators metformin and AICAR 

(1hr treatment) decrease protein synthesis 

as measured using the SUNSET assay 

From Ramaswami et al., Cell 2013 

In DRG axons in vitro, the AMPK activator AICAR (1hr treatment) 

decreases protein synthesis as measured using the SUNSET assay 

In DRG axons in vitro, AMPK activator AICAR (1hr treatment) increases 

P body formation as measured by rck/p54 puncta 
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