
SUN MON TUE WED THU FRI SAT 
July 02

Early Arrival Airport Arrivals 
and Check-in

July 03 04 05 06 07 08 09

Early Arrival Airport Arrivals 
and Check-in

Airport Arrivals and Check-in

6:00pm: 4th of July Celebrations

9:30am-12pm: Campus tour, 
Panther ID &  ISSS Check-in 

12-2pm Lunch 

2:00-6:00pm, Shuttle to local 
grocery store      

9:30am-11:30am ISSS, OII, & 
Housing Orientation & 

Presentation

2:30-4:30pm:-Welcome Reception 
and Buddy Meet & Greet Event

Classes begin! 

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break 

1:30-4:30pm: BIOL4905
I175O���75$I1I1*

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
���'1$�35(3$5$7IO1

Free Day

10 11 12 13 14 15 16

12:00-4:00pm: The World Coca-
Cola and Georgia Aquarium 

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
�������35O7(O0I&6�II

�������DP� 0RUQLQJ FRXUVH 
�����DP�����SP� /XQFK EUHDN

1:30�4:30SP:BIOL4905����
35O7(O0I&6�III���������
6:00-10:00pm: Atlantic 

Station Shopping & Movie  
(Sign-up) 

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
35O7(O0I&6�I9�"

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
��51$�35(3$5$7IO1

6:00-9:00pm: Dinner in America 
(Sign-up)

17 18 19 20 21 22 23

Free Day

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
T3&5��	�$87O0$7IO1

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
'1$�6(48(1&I1*

MINI BREAK

9-11:20am: Morning course 

&'&�75I3

1:30�4:30SP:�BIOL4905
��0I&5O6&O3<���$)0

9-11:20am: Morning course
11:20am-2:00pm: Lunch break

1:30���4:30SP:�BIOL4905�
1(;7�*(1�6(4�

5:30-7:30pm: Meet & Greet 
BBQ 

event @ The Commons 

9:00am - 6:00pm: Outlet Mall

24 25 26 27 28 29 30

Free Day

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
0I&5O$55$<�I���

�������DP� 0RUQLQJ FRXUVH 
12:30 - 1:30pm: Lunch and 

LearnGrad School Info Session       

�:00���5:00SP:�BIOL4905
0I&5O$55$<�II

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
1$1O675I1*

Last day of classes�
9-11:20am: Morning course 

11:20am-2:00pm: Lunch 
break

1:30�4:30SP:�BIOL4905
)LO:�&<7O0(75<

)I1$L6 Free Day

31 August 01 02 03 04

Free Day
Activity Day at the Recreation 

Center (Sign-up) Free Day

9:30-11:00am: Georgia Capitol 
Tour (Sign-up)

2:00-4:00pm: Closing Reception

Departures (check-out at 
12:00pm) 

SUMMER INSTITUTE CALENDAR 2022 

Note: Students may arrive prior to the program date with an extra charge of $35 per night. Earliest day to check-in to University Commons is July 2.  
Legend:        
Orange: Courses             Blue: Lunch Break.          Red: Sign-up events        

9-11:20am: Morning course 
11:20am-2:00pm: Lunch 

break

1:30�4:30SP:�BIOL4905
�������35O7(O0I&6�I



Ion Proton Next-Gen, Deep Sequencing

(Life Sciences)
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https://www.youtube.com/watch?v=az2c6UbEdug





Intercalate



GelStar™ 
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UVP GelDoc 
Gel documentation imaging s



 MW 1  2  3  4  5              6  A1  A2MW



Nanodrop 2000
Thermofisher



Nucleic acids absorb ultraviolet light in a specific pattern. In a spectrophotometer, a sample is exposed to ultraviolet light at 260 nm, and a photo-detector measures the light 
that passes through the sample. The more light absorbed by the sample, the higher the nucleic acid concentration in the sample.

The ratio of absorbance at 260 nm and 280 nm is 
used to assess the purity of DNA and RNA.  

A ratio of ~1.8 is generally accepted as “pure” for 
DNA;

http://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
http://en.wikipedia.org/wiki/Ultraviolet_light
http://en.wikipedia.org/wiki/Ultraviolet_light
http://en.wikipedia.org/wiki/Spectrophotometer






Informa(on in nucleic acid can be perpetuated or transferred, but the transfer of informa(on into a 
polypep(de is irreversible.



RNA Preparation
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DNA mimicry by a high-affinity anti-NF-{kappa} B RNA aptamer
Nucleic Acids Research react-text: 55 36(4):1227-36 April 2008

https://www.researchgate.net/journal/1362-4962_Nucleic_Acids_Research
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miRNA/siRNA Mature microRNAs (miRNAs) are a class of naturally 
occurring, small non-coding RNA molecules, about 21–25 
nucleotides in length.



Lecture 3
Yeast vs. Bacteria
RNA Preparation



Lecture 3
Yeast vs. Bacteria
RNA Preparation

Nanostring

qPCR



Metals generate ROS and cause oxidative stress



WT = Wild Type Strain 

∆    = Strain with deletion in Yca1 (“caspase” gene)
 
Cd  = Cells Exposed to Cadmium (Heavy Metal)

Cu  = Cells Exposed to Copper (Heavy Metal)
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WT = Wild Type Strain 

∆    = Strain with deletion in Yca1 (“caspase” gene)
 
Cd  = Cells Exposed to Cadmium (Heavy Metal)

Cu  = Cells Exposed to Copper (Heavy Metal)

WT = Wild Type Strain -not exposed to Cd 

∆    = Strain with deletion in Yca1 (“caspase” gene)
 
Cd  = Cells Exposed to Cadmium (Heavy Metal)

Cu  = Cells Exposed to Copper (Heavy Metal)



Microarray technology at GSU



Nanostring technology at GSU





Most Eukaryotic mRNA is Degraded via Two 
Deadenylation-Dependent Pathways

• The two major mRNA decay pathways are initiated by deadenylation catalyzed by 
poly(A) nucleases. 

• Deadenylation may be followed either by decapping and 5′ to 3′ exonuclease digestion, 
or by 3′ to 5′ exonuclease digestion.

The major deadenylation-dependent decay pathways in eukaryotes
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Most Eukaryotic mRNA is Degraded via Two 
Deadenylation-Dependent Pathways

• The two major mRNA decay pathways are initiated by deadenylation catalyzed by 
poly(A) nucleases. 
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Bacteria thrive on many different types of food. But most yeasts 
can live only on sugars and starches. From these, they produce 
carbon dioxide gas and alcohol. Thus, they have been useful to 
man for centuries in the production of certain foods and 
beverages. They are responsible for the rising of bread dough 
and the fermentation of wines, whiskey, brandy and beer. They 
also play the initial role in the production of vinegar.

~ 1.5 - 3 µm

Prokaryote

DNA is Circular

Cell membrane

Yeasts are small, single-celled plants. They are 
members of the family fungi (singular, fungus), 
which also includes mushrooms. Fungi differ from 
other plants in that they have no chlorophyl.

~ 50 µm

Eukaryote

DNA is linear

Cell wall

Saccharomyces cerevisiae
(Baker’s Yeast)

Yeasts are small, single-celled plants. They are 
members of the family fungi (singular, fungus), 
which also includes mushrooms. Fungi differ from 
other plants in that they have no chlorophyl.

~ 50 µm

Eukaryote

DNA is linear

Cell wall



Standard Operating Protocol: RNA Extraction 

I.	 Mechanical Lysis:     -ALL Centrifugation steps will be at undertaken  @ 4 ºC

a.	Centrifuge ~5ml yeast cell sample (3 min at 8,000 x g) -and remove all media from cell pellet.

b.	Add 600 µl Buffer RLT to sample cells -resuspend cells and transfer to the screwcap microtube 

(these will be provided) containing acid-washed glass beads.

c. Beat samples in the bead-beater for 30 seconds and place in ICE for 30 seconds.  Repeat this step  

(stepC) for a total of 4 cycles.


II. Crude RNA Extraction: 

a. Take 350 µl of the bead-beaten sample and pipette into a fresh microcentrifuge tube.  Add 350 µl of 
70% ethanol and mix well by pipetting.


b.	Transfer total sample to a clean RNeasy Spin column and centrifuge for 30 seconds at 8,000 x g.  
Discard the flow-through.


c. Add 700 µl Buffer RW1 and centrifuge for 30 seconds at 8,000 x g.  Discard the flow-through. 

d.Add 500 µl Buffer RPE to column and centrifuge for 30 seconds at 8,000 x g.                            
Discard the flow-through. 

e. Repeat (d), -this time centrifuging for 2 min at 8,000 x g. 

f.	Replace collection tube with a NEW ONE and centrifuge for 1 min.


g.	Place spin column in microcentrifuge tube and add 30-50 µl of RNase free H2O.  Centrifuge for 1 
min at 8,000 x g to elute the RNA.


h.Repeat (g) 

i.	 Measure RNA concentration using the Spectrophotometer. 
“Bead” Cell Homogenizer
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Standard Operating Protocol: RNA Extraction 

I.	 Mechanical Lysis:     -ALL Centrifugation steps will be at undertaken  @ 4 ºC

a.	Centrifuge ~5ml yeast cell sample (3 min at 8,000 x g) -and remove all media from cell pellet.

b.	Add 600 µl Buffer RLT to sample cells -resuspend cells and transfer to the screwcap microtube 

(these will be provided) containing acid-washed glass beads.

c. Beat samples in the bead-beater for 30 seconds and place in ICE for 30 seconds.  Repeat this step  

(stepC) for a total of 4 cycles.


II. Crude RNA Extraction: 

a. Take 350 µl of the bead-beaten sample and pipette into a fresh microcentrifuge tube.  Add 350 µl of 
70% ethanol and mix well by pipetting.


b.	Transfer total sample to a clean RNeasy Spin column and centrifuge for 30 seconds at 8,000 x g.  
Discard the flow-through.
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Discard the flow-through. 

e. Repeat (d), -this time centrifuging for 2 min at 8,000 x g. 

f.	Replace collection tube with a NEW ONE and centrifuge for 1 min.


g.	Place spin column in microcentrifuge tube and add 30-50 µl of RNase free H2O.  Centrifuge for 1 
min at 8,000 x g to elute the RNA.


h.Repeat (g) 

i.	 Measure RNA concentration using the Spectrophotometer. 



RNA preparation… Shawn  -MANY, MANY MISTAKES



Biophotometer D 30 
Eppendendorf



Nucleic acids absorb ultraviolet light in a specific pattern. In a 
spectrophotometer, a sample is exposed to ultraviolet light at 260 nm, 
and a photo-detector measures the light that passes through the 
sample. The more light absorbed by the sample, the higher the nucleic 
acid concentration in the sample.

The ratio of absorbance at 260 nm and 280 nm is used to 
assess the purity of DNA and RNA.  

A ratio of ~1.8 is generally accepted as “pure” for DNA;  

a ratio of ~2.0 is generally accepted as “pure” for RNA.



http://www.cbil.upenn.edu/downloads_orig/EPConDB/download/Protocols/RNA%20-%20Evaluating%20Concentration%20and%20Purity.pdf

http://www.cbil.upenn.edu/downloads_orig/EPConDB/download/Protocols/RNA%20-%20Evaluating%20Concentration%20and%20Purity.pdf

