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and graphics.  
 
We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go online 
to PosterPresentations.com and click on HELP DESK. 
 
When you are ready to print your poster, go online to 
PosterPresentations.com 
 
Need assistance? Call us at 1.510.649.3001 
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Zoom in and out 
 As you work on your poster zoom in and out to the level 
that is more comfortable to you.  
 Go to VIEW > ZOOM. 

 
Title, Authors, and Affiliations 

Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates 
page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally. 
 

 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  
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How to change the template color theme 
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
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blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu.  

 
 Text size 
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•  Motor vehicle transportation contributes to air pollution in the 
fine particle (PM 2.5) range, which is associated with adverse 
health effects and mortality 

•  A pollution removal strategy by the City of Phoenix is planting 
trees near roadsides 

•  Microorganisms inhabiting the surfaces of plant tissues (i.e. the 
phyllosphere) contribute to biogeochemical cycling, but little is 
known of their ability mitigate air pollution 

 
 
1)  Characterize the composition and biogeochemical function of 

bacterial communities inhabiting the urban phyllosphere of city 
trees in Phoenix  

2)  Evaluate phyllosphere community variation due to differences 
in local air quality and host tree species. 

 
 

Introduc>on	   	  Phoenix	  City	  Trees	   Methods:	  Extrac>ng	  phyllosphere	  DNA	  	  

I use real-time PCR of the DNA from leaf washing samples to quantify the 
number of bacteria in each sample. Real-time PCR records a fluorescent 
signal for each copy of a DNA molecule present in a sample. The leaf 
washings have DNA from bacteria, chlorophyll, and mitochondria are 
present, so specific primers must be used.  

Quan>fica>on	  of	  Bacterial	  Density	  

Future	  Research	  
The aforementioned techniques will provide estimates of how many 
bacteria inhabit a single tree. Ultimately this study also aims to understand 
the function of phyllosphere bacteria. Metagenomic analysis of functional 
genes and taxonomic community composition of phyllosphere bacterial 
colonizers are the next steps of this research. 
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Host tree phylogeny selects for phyllosphere bacteria colonizers. A 
comparison of several tree species will illuminate differences in density, 
community composition, and function due to host species. Each of the 
species chosen for sampling are among the ten most common city trees 
Collectively they comprise almost 50% of all city trees. 
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Exploring	  Phoenix’s	  Urban	  Phyllosphere	  

Pollu>on	  or	  Food?	  
Phyllosphere bacteria are carbon-limited, and carbonaceous aerosols are 
the dominant species in fine particles (PM 2.5) found on roadsides. If 
bacterial communities can utilize atmospheric carbon from pollution 
sources, a higher density and different community composition of bacteria 
may be supported near roadsides. I sample trees of varied distances to the 
closest roadside to test the affect of pollution on bacterial communities. 

Each sampled tree is photographed from two angles and the color digital 
image processing method (CD) is used to estimate total leaf area.    

Figure 4. Satellite images of Phoenix. Many city trees are planted along the transportation 
grid. Each city tree is represented by a green dot. 

Scaling	  up	  

Forward	  Primer	  534	  (5ʹ′-‐CCAGCAGCCGCGGTAAT-‐3ʹ′)	  
Reverse	  Primer	  783	  (5ʹ′-‐ACCMGGGTATCTAATCCKG-‐3ʹ′)	  

Oligonucleo/de	  sequences	  that	  anneal	  with	  bacterial	  rRNA	  and	  also	  
plant	  mitochondrial	  DNA.	  

Forward	  Primer	  1345	  (5ʹ′-‐AGTTTTTGGCCTTATCTTG-‐	  3ʹ′)	  
Reverse	  Primer	  1430	  (5ʹ′-‐AAACCCCACTACGTACCACACCAC-‐3ʹ′)	  
Oligonucleo/de	  sequences	  that	  anneal	  with	  plant	  mitochondrial	  DNA.	  

Pollu>on	  Removal	  by	  Trees	  

Leaves from city trees are extracted and washed to remove surface 
microorganisms. Each wash is filtered and its DNA isolated and the total 
leaf surface area is measured. 

City trees are strategically planted near roads because vehicles are pollution 
sources; air pollution is removed by trees through passive interception.  

Figure 3. Satellite image of Washington St. and Gateway, where city trees line the streets. 
Each city tree is represented by a green dot.   

According to the City of Phoenix’s Tree and Shade Master Plan, the city’s 
vision is to achieve 25% canopy coverage by 2030, doubling the current 
canopy coverage of 12%, comprised of 92,000 city trees. This will increase 
the surface area available to phyllosphere bacteria, which colonize leaves 
in densities of up to 107 cells per cm2. 

Figure 2. Electron microscope image of 
microbial phyllosphere colonizers. 

Figure 1. Roadside trees passively 
intercept motor vehicle pollution 

Figure 6. PM 2.5 molecules associated with motor vehicle sources: (left to right) stearic acid, 
phthalic acid, and nonacosane.  

Table 1. Ten most common city trees in Phoenix  

Figure 5. Larger trees with more leaf area confer greater benefits, and also provide more 
phyllosphere area for microorganisms. Trees in Phoenix have varied canopy sizes. 

Figure 7. DNA isolated from leaf washes include chlorophyll, mitochondria, and bacteria.   

Chlorophyll     Mitochondria    Bacteria 

Figure 8. Subtracting the quantity of mitochondria from the bacteria and mitochondria mix 
elucidates the actual number of bacteria in the sample. 
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Figure 9. Photoshop and ImageJ are used to estimate the leaf area of photographed trees. 

Figure 10. TonB receptor uptake of Vitamin B12. TonB receptors are responsible for the uptake 
of many different molecules from outside the cell and are commonly found in phyllosphere 
bacteria.  

Objec>ves	  

hWp://www.cell.com/	  


