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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. 
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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.  

 

 

View online tutorials at: 

 http://bit.ly/Poster_creation_help  

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

 

 

 

 

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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Sequencing of rabies binding region on nicotinic acetylcholine receptor 

alpha subunits in four host species 

• Rabies virus is known to bind to nicotinic acetylcholine 

receptors (nAchR)  

• The virus is known to bind to alpha 1 subunits nAchR 

• The virus binding region has been characterized in alpha 1 

subunits of these receptors 

• Little research has been done on the other alpha subunits  

• Understanding binding region sequences can help understand 

virus adaptation to host species 

• Using primers based on dog sequences, the proposed binding 

region of alpha subunits were amplified and sequenced   

• Current Results:  

• Red fox and dog have nearly identical alpha 1, 2, 3, 5, and 6 

sequences for the proposed binding region  

• Arctic fox has nearly identical sequences to dog and red fox 

in alpha 1, 2, and 6 

• Raccoon’s alpha 1, 2, 3, 5, and 6 subunits are similar enough 

to allow for annealing of the dog-based primers in PCR  

• No clear PCR products were found for skunk DNA  

• Future goals: 

• Sequencing five individuals per species 

• Adding mongoose, bat, and opossum 

Introduction 

• Primers were designed to amplify the predicted rabies virus 

binding region in nAchR alpha subunits 1 to 7 using known 

sequences from dogs (Canis familiaris) 

• PCR was performed individually on each subunit using DNA from 

4 host species: red fox (Vulpes vulpes), arctic fox (Vulpes 

lagopus), skunk (Mephitis mephitis), and raccoon (Procyon lotor) 

• Amplification of the target region was confirmed using gel 

electrophorises 

• PCR product was then processed and the DNA sequenced 

• Sequenced DNA was then analyzed using 4peaks and ClustalW2 

 

Methods 

• Tyr185 and Tyr192, important to snake neurotoxin binding to 

Lymnaea stagnalis acetylcholine receptor binding protein 

(AchBP), was conserved in all alpha subunits in red fox, arctic 

fox, dog, calf, and human except alpha 5, where Tyr184 was 

switched to Asp in all species (Figure B)  

• Several other residues, such as Asp194, Cys187, Cys188, and 

Ile174, are also highly conserved in most target regions in 

the species compared 

• It is not known if these residues interact with the neurotoxin 

or rabies, but they may play a role since they are highly 

conserved 

• Red fox results 

• Complete conservation compared to arctic fox and dog for 

alpha 1,2,3, and 5 

• Nearly identical compared to arctic Fox and dog for alpha 6, 

differing by 1 amino acid 

• Nearly identical sequences to human for alpha 1, 5, and 6; 

complete conservation in alpha 3 

• Arctic fox results 

• Complete conservation between arctic fox and dog for alpha 

1,2,and 6 

• Nearly identical to human for alpha 1 and 2, with 4 and 2 

differences in amino acids respectively 

• Alpha 6 showed complete conservation between arctic fox 

and human 

• Raccoon results 

• target region showed enough similarity to dog sequence to 

allow primers to anneal; however, no clear sequences have 

been obtained 

• Skunk results 

• target region has not shown enough similarity to allow dog 

primer anneal; no usable PCR product has been obtained 

 

Results Abstract Discussion 

• Comparing the sequences of several species, the more closely 

related species, such as dog, arctic fox, and red fox, show a 

higher degree of conservation 

• Species more distantly related, namely fox species and humans, 

show a greater degree of difference in amino acid sequence in 

the target region 

• This difference in sequence between distantly related species 

could explain why species-crossover of rabies strains have 

difficulty maintaining endemic infections  

• However the similarity in sequence between red fox and arctic 

fox does not explain the differences seen in their species-

specific rabies strains  

• More research will need to be conducted to elucidate 

differences between species  

 

Future Goals 

• Sequence 5 individuals of each species to compare sequences 

within species 

• Add bat, mongoose, and opossum to study 

• Of great interest is the opossum sequence, considering 

several studies have shown that opossums have a resistance 

to rabies infections not seen in other mammals  
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• Rabies is known to infect all mammals and is adapted to 

different host species 

• has a 100% fatality rate in infected individuals 

• 50,000 humans are killed worldwide, mostly in Asia and 

Africa  

• Rabies virus surface protein shows similarity to snake toxins 

which are known antagonists of nAchR (Figure A, C, and D) 

• The virus binding region has been characterized in alpha 1 

subunits in previous research 

• Little research has been done on the binding of rabies to other 

nAchR subunits, especially those present in the central nervous 

system 

• Understanding how rabies interacts with these nervous 

system associated nAchR is of great interest for this disease 

infects the central nervous system 

• Similarities and differences in receptor sequences between 

species could affect the interaction with nAchRs and could 

explain the differences seen in rabies strains specific to certain 

host species 
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Figure A: snake neurotoxin 

(pink) binding to the 

acetylcholine binding 

protein in Lymnaea stagnalis 

(yellow and blue), a 

structural homolog to 

nicotinic acetylcholine 

receptors found in mammals  

Figure C. Close up look at 

the bound neurotoxin 

peptide. Neurotoxin resides 

(black labels) interact with 

the complementary residues 

on the AchBP (blue labels). 

Areas of interaction are 

highlighted in yellow and 

cyan. 

Figure D: Comparison of neurotoxic loop 2 for snake toxin and 

rabies. Bold residues are highly conserved between toxins and 

rabies. Residues circled red are known to interact with the 

acetylcholine binding protein (AChBP) when snake toxin is bound. 

Residues circled blue have been shown to be important in rabies 

binding to receptors. 

Figure B. Completed sequences of nAchR alpha subunits for several species. The 

L. stagnalis sequence shows the region known to bind to neurotoxin loop 2 in 

snake venom. The blue bar denotes the rabies binding region characterized in 

calf nAchR alpha 1 (sequence shown for alpha 1, blue dot). Outlined in black are 

residues found to be important for neurotoxin loop 2 binding to nAchR. Residues 

marked with ( * ) show complete conservation. Residues marked with ( : ) show 

strongly similar chemical properties. Residues marked with ( . ) show weakly 

similar chemical properties. Notice that Tyr184 and Tyr192 are conserved in all 

subunits except in alpha 5, where Tyr184 was replaced with Aspartic Acid (D).  
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