
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



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.

Unless the there is something strange in the base-composition of the RNA, I would say that your 
sample is contaminated with a bit of residual Trizol, which is a phenol and guanidium thiocyanate 
based reagent. I don't know for guanidium thiocyanate, but for sure phenol is known to affect 
measurements of nucleic acids OD ratios.





For an OD > 2.0, when purified using the RNeasy technology the RNA sample probably contains 
higher bits of residual Trizol, which is a phenol and guanidium thiocyanate based reagent. I don't 
know for guanidium thiocyanate, but for sure phenol is known to affect measurements of nucleic 
acids OD ratios.
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Ion Proton Next-Gen, Deep Sequencing

(Life Sciences)



Genetic Analyzer 
(ABI/ Life technologies) Model 3500xl
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X
Sanger di-deoxy Sequence Analysis
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Potential problems: 

Size of genomes vary among the different 'karyotes', causing logistical problems.  

Complexity and Gene structure. 

Use of other cloning vehicles, such as YAC's (Yeast Artificial Chromosomes) can enhance this capacity 
even further....to approximate 300 kbp to > 1 Mbp of unknown sequence.
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Next-Generation, Deep Sequencing



Next-Generation, Deep Sequencing



Next-Generation, Deep Sequencing



Ion Proton Next-Gen, Deep Sequencing
(ABI/Life technologies)
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Ion GeneStudio S5 Series | One Platform For All Your RNA Sequencing Needs

Ion Torrent

Illumina

Sequence all RNA 
applications with only one

Ion Torrent system 

Sequence all RNA 
applications, with four 

different Illumina™

systems

Ion GeneStudio™ S5
+ Ion 510™ Chip

2–3M reads

+ Ion 520™ Chip

3–6M reads

+ Ion 530™ Chip

15–20M reads
+ Ion 540™ Chip

20–80M reads 
+ Ion 550™ Chip

100–130M reads 

Illumina™ iSeq™

4M reads

For Research Use Only. Not for use in diagnostic procedures.

Illumina™ MiniSeq™ 2
7–25M reads

Illumina™ MiSeq™

1–25M reads
Illumina™ NextSeq™

130–400M reads

Targeted and Small RNA Sequencing Transcriptome and RNA Seq

Targeted and Small RNA Sequencing Transcriptome Sequencing and RNA-Seq

$990 K



Automation, Ion Chef
(ABI/Life technologies)









Bridge PCR amplification

Illumina Sequence Analysis 



Bridge PCR amplification

Illumina Sequence Analysis 

https://www.youtube.com/watch?v=fCd6B5HRaZ8


Bridge PCR amplification

Illumina Sequence Analysis 
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Ion GeneStudio S5 System | Simple. Fast. Scalable. Versatile.

1. Reads per run
2. Maximum throughput per run multiplied by number of runs per week at highest output: assumes 10 Ion GeneStudio S5 runs of Ion 550 chip per week; 5 runs per week of iSeq™, MiniSeq™, and MiSeq™ sequencers; and 3 

runs per week for NextSeq™ sequencer
3. Ion AmpliSeq™ library chemistry is automated on Ion Chef™ instrument
4. Field support provided to portfolio products

Ion GeneStudio™ S5 iSeq™ MiniSeq™ MiSeq™ NextSeq™

Scalability1 2M, 5M, 20M, 
80M, and 130M 4M only 8M and 25M 1M, 4M, 15M, 

and 25M 130M and 400M

Max throughput 
per week2 1,300M reads 20M reads 125M reads 125M reads 1,200M reads

Workflow simplicity3

(hands-on-time)
45 minutes

Automated library prep 
on Chef

255 minutes
Manual library prep

255 minutes
Manual library prep

255 minutes
Manual library prep

255 minutes
Manual library prep

End-to-end support4 Library prep, Sequencing, 
Bioinformatics, Reporting

Library prep, 
Sequencing only

Library prep, 
Sequencing only

Library prep, 
Sequencing only

Library prep, 
Sequencing only

Max read length Up to
600 bp

Up to
2x150 bp

Up to
2x150 bp

Up to
2x300 bp

Up to
2x150 bp

For Research Use Only. Not for use in diagnostic procedures.



Ion Proton Next-Gen, Deep Sequencing
(ABI/Life technologies)



10-100ng Genomic 
DNA

Shear
DNA

Fragmented DNA
(Peak ~200 bp)

Blunt End 
Repair

End Polished Fragments
(Broad size distribution)

Ion Fragment Library Kit 
Fragment library Workflow

Adapter Ligation
& Size Selection

Nick Translate
& PCR Amplify

(A-P1 enriched through amplification)

Template 
Preparation

Confidential and  Proprietary—DO NOT DUPLICATE26



“Vortex”

“Shear”

“Sonicator”



Ion Workflow
Library Prep

DNA
AA

CC

Compatible
Library Prep

BB

Adapter ligation3

End repair2

Fragmentation1

Physical Shearing
Ion* or Other Vendors

PCR based 
Amplicon

Approaches

PCR1

Clean-Up2

Quantification3

Enzymatic Shearing
for genomic or 

amplicons

Shear DNA

Size Selection*

Purify DNA11

22

33

25

Sequencing
DD

Compatible
FASTQ Data

EE

Template Prep
CC

Size selection4

Nick Translation and 
Amplification

5

Quantification6

Total Time 2 - 6 hours

Total Time ~2 hours

*Optional for amplicon sequencing

25

Total Time 2 hours

Size Selection*

Ligation and Nick 
Translation

Amplification

33

44

55



10-100ng Genomic 
DNA

Shear
DNA

Fragmented DNA
(Peak ~200 bp)

Blunt End 
Repair

End Polished Fragments
(Broad size distribution)

Ion Fragment Library Kit 
Fragment library Workflow

Adapter Ligation
& Size Selection

Nick Translate
& PCR Amplify

(A-P1 enriched through amplification)

Template 
Preparation

Confidential and  Proprietary—DO NOT DUPLICATE26
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Technology Summary
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Automation, Ion Chef
(ABI/Life technologies)
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@GSU

Covid-19  
Genomic 
Sequence Analysis



Equipment/Reagents
• ABS IonTorrent S5 with chef for ISP
• 540 chips offer 80 million reads allowing for- 80 samples 

per chip
• Ion ampliseq technology for building library

• 2 pools of ~1,200 primers each
• Fragment the sequence into roughly 200 bp segments

• Ioncode Barcode adaptors 
• Unique beginning / ending sequences allow for 

multiple sequences on the same chip
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Pango Lineage Reports
• Sequences that were >98% complete were 

run through the Pangolin COVID-19 
Lineage Assigner (~200 sequences)

• https://pangolin.cog-uk.io/
• Ambiguity score > 0.9 are reported

https://pangolin.cog-uk.io/

