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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 

����-4:�0pm: %,2/����
,1752���75$,1,1*

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

break

���������SP��%,2/����
���'1$�35(3$5$7,21

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

���������SP��%,2/����
�������3527(20,&6�,,

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

���������SP�%,2/��������
3527(20,&6�,,,���������
6:00-10:00pm: Atlantic 

Station Shopping & Movie  
(Sign-up) 

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

break

���������SP��%,2/����
3527(20,&6�,9�"

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

break

���������SP��%,2/����
��51$�35(3$5$7,21

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

���������SP��%,2/����
T3&5��	�$8720$7,21

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

break

���������SP��%,2/����
'1$�6(48(1&,1*

MINI BREAK

9-11:20am: Morning course�

&'&�75,3

���������SP��%,2/����
��0,&526&23<���$)0

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

�����������SP��%,2/�����
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

���������SP��%,2/����
0,&52$55$<�,���

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

LearnGrad School Info Session ����  

�����������SP��%,2/����
0,&52$55$<�,,

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

break

���������SP��%,2/����
1$12675,1*

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

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

���������SP��%,2/����
)/2:�&<720(75<

),1$/6 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

���������SP��%,2/����
�������3527(20,&6�,



Combinatorial
Core facility

DNA : Protein 
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Mass Spectrometry
Core facility

Structural
Core facility

Cell, Protein & DNA
Core facility

 Director:  Houghton
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   Center for 
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ABCore Facilities
 

Research Core Facilities:
Providing Equipment and Service,

                                                             -at cost*  to GRA member 
       institutions   

http://biotech.gsu.edu/core

http://biology200.gsu.edu
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(Level III) Centralized Instrumentation / Service
(a) DNA Purification & Sequencing (mapping)

(b) Genomics / Proteomics
(c)  Atomic Force Microscopy
(d) Mass Spectrometry/NMR

(e) Cell Analysis / Sorting
High maintenance, highly sophisticated instrumentation, operated by qualified, technical 

personnel.

(Level II) Specialized Instrumentation 
High maintenance, sophisticated instrumentation, available  for  

operation  by general  graduate researchers  and technical support staff 
after they have received specific and thorough training in the appropriate 

use of the technology.  

(Level I) General Access Instrumentation

Effectively low maintenance, “relatively” generic, but technically 
proficient instrumentation that is normally operated by graduate 

researchers and other research personnel on a daily, routine basis .



Level I

General Access Equipment
(relatively low maintenance)



from permeablizing cell membranes -
Gene Pulse Electroporation System (BioRad).....

 

                          ..to Cell breaking -Sonifier 450 

(Branson -top right) 

and   

French Press (Aminco)



  Lyophilizer (LabConco)                            Liquid scintillation Counter LS6500 

                                                                                    (Beckman) 


 
    Thermocyclers              Automated Protein Separation           AKTA   

         (Eppendorff)                                                                                                             Explorers / Purifiers (GE) 



                                                          Plate -Reader (Spectramax)
Victor X3 plate-reader 
(Perkin Elmer)                                          Plate -Reader (Beckman)

Assorted Micro-Plate Readers

EnSpire Multimode Plate Reader

                                                        
Spectramax iD5                                      



 Phosphoimager
(Fuji) Model Bas 2500 

Omega UV-Imaging System 
(Ultra-Lum)

UVP GelDoc 
Gel documentation imaging system 



Fluorescent Bioimaging 
System 

FLA7000 (Fuji/GE)

Chemi-Luminescence Image 
Analyzer 
(Fuji) Model LAS-4000-mini

Fluorescent Bioimaging 
System 

Typhoon RGB (Cytiva)



     Table-top Optima model-  

Assorted Centrifuges �
and�

Ultracentrifuges-         


 to the Analytical  XLA-X1

Optima MAX-XP



Level II 

Specialized Equipment
(high maintenance)

Level III 

Centralized Equipment. Service
 and Molecular Analysis



StepOne & Quantstudio 3  

Quantitative PCR  (qPCR)
Amplification of DNA/RNA

Models ABI/Life 7500 FAST,



Robotic Workstation
(Beckman) Biomek NX

Robotic 
Workstation

Biomek 2000
(Beckman) 

Epimotion 5073
(Eppendorf) 

Integra Assist Plus
(Integra) 

Robotic 
Workstation
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Lecture 3
Yeast vs. Bacteria
RNA Preparation



Lecture 3
Yeast vs. Bacteria
RNA Preparation



Lecture 3
Yeast vs. Bacteria
RNA Preparation



Lecture 3
Yeast vs. Bacteria
RNA Preparation



Lecture 3
Yeast vs. Bacteria
RNA Preparation

Nanostring

qPCR
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Alex Leach
  Teaching Asst.

http://biotech.gsu.edu/core


Instructions for Security Awareness:

Security Awareness only
As of  August 1, 2014, the Security Awareness module is now a requirement for ALL personnel working and/or visiting NSC 
and floors 5 - 9 in PSC. This training is one of the many requirements which inspectors will be looking for in regards to 
security in these buildings where there is limited access. 

Most specifically this training is to  make everyone aware that you cannot “tail-gate” and that you do not let anyone who tries 
to gain entry to floors 5-9 through the doors to the stairwell.

Hopefully, if all has gone well, you will have been added to the Research Portal course in  D2L - Brightspace  You can access 
the course  by logging into  “iCollage” at https://gastate.view.usg.edu. 

Search in your My Courses once you login for the Research Portal course.  

If your My Courses displays the last 20 accessed courses, you will need to search for Research Portal to access the course.  
On the course home page there is a list to the left of mandatory trainings.  

Scroll down this list and the Security Awareness presentation will at the bottom.  The training presentation is called Security 
Awareness Training 2014-final and the quiz is Security Awareness Training 2014 - quiz (RS).  

You must score at least 80%.

https://gastate.view.usg.edu


COVID-19 CHANGES for SUMMER ’22



http://www.apple.com
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StepOne & Quantstudio 3  

Quantitative PCR  (qPCR)
Amplification of DNA/RNA

Models ABI/Life 7500 FAST,
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Workstation
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Capillary DNA Sequencers
(ABI/Life Technologies) Model 3500xl
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Automated Fluorescent Digital 
Microscope

(Keyence) BZ-X700

Automated 
Fluorescent 
Microscopes

Axioimager II /
        Observer         

(inverted) 
          (Zeiss) 



Atomic Force Microscopy:







         Atomic Force Microscope (AFM) operates by measuring attractive or repulsive forces between a probe or “tip” and the sample.  
The tip is located at the end of a leaf spring or “cantilever”. A laser beam is reflected off the cantilever.  Any angular deflection of the 
cantilever caused by the change of the force between tip and sample is represented by the angular deflection of the laser beam. Images 
are taken by scanning the sample relative to the tip and measuring the deflection of the cantilever as a function of lateral position. 
Different from traditional microscope, image from AFM is three dimensional.

61
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Ion Proton Next-Gen, Deep Sequencing

(Life Sciences)
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Genomics:

Microarray Technology:  enables us to monitor variable  mRNA 
expression  -at the level of the genomic mRNA expression.
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12:00-4:00pm: The World Coca-
Cola and Georgia Aquarium 
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Station Shopping & Movie  
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9-11:20am: Morning course�
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6:00-9:00pm: Dinner in America 
(Sign-up)
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MINI BREAK

9-11:20am: Morning course�
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5:30-7:30pm: Meet & Greet 
BBQ 

event @ The Commons 

9:00am - 6:00pm: Outlet Mall
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break
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LearnGrad School Info Session ����  
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Last day of classes�
9-11:20am: Morning course 

11:20am-2:00pm: Lunch 
break
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),1$/6 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
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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 
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Fluorescent Viable Cell Counter 
Cellometer Auto2000
(Nexcelom)

Automated Flow Cytometry


LSR Fortessa (Becton Dickinson)

Automated Flow Cytometry


LSR Fortessa (Becton Dickinson)



Normal Bone
 Marrow Acute lymphblastic

 Leukemia

Chronic Myelogenous
Leukemia

Chronic Lymphocytic
leukemia

Use of up to six fluorescent markers to various specific 
types of cancer enables  precise diagnosis.

http://bloodjournal.hematologylibrary.org/cgi/content/full/90/8/2863

http://bloodjournal.hematologylibrary.org


FACS Aria (Becton 
Dickinson)





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

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

Baker’s Yeast: Saccharomyces cerevisiae



Overview of transcription and replication 
strategies for various types of RNA viruses. (a) 
Positive-strand RNA [(+)RNA] viruses. The 40 
genomes of (+)RNA viruses are message-sense 
(green), and they often contain a 5ʹ m7G cap 
(purple circle) and 3ʹ poly-A tail (AAAAA). 
Host cell 41 ribosomes translate the genome 
into one or more polyproteins, which are 
cotranslationally and posttranslationally 
processed by virally encoded 42 proteases. 
Some of the mature polyprotein processing 
precursors and products include the RNA-
dependent RNA polymerase (RdRp; light blue 
43 rectangle) and cofactors (light blue squares) 
that mediate viral RNA synthesis in association 
with cellular membranes. Other proteins made 
by the 44 virus include those that will 
assemble into viral particles (gray squares). 
The RdRp mediates the synthesis of negative-
strand RNA [(−)RNA] 45 antigenome (red) 
using the genome as template. The antigenome 
is then converted into new (+)RNA genome by 
the RdRp and then packaged into 46 nascent 
virion particles (gray hexagon). (b) Negative-
strand RNA [(−)RNA] viruses. The genomes 
of (−)RNA viruses are organized as 47 
ribonucleoproteins (RNPs) with their RNA 
molecules (red) bound by the viral polymerase 
complex (light blue rectangle) and 
nucleocapsid proteins (N; 48 blue square). 
Transcription is mediated by the RdRp and 
cofactor proteins, resulting in the synthesis of 
5ʹ capped (purple circle), 3ʹ polyadenylated 
(AAAAA) mRNAs (green). The mRNAs are 

Overview of transcription and replication strategies for various types of (a) Positive-strand RNA [(+)RNA] 
viruses. 

The genomes of (+)RNA viruses are message-sense (green), and they often contain a 5ʹ m7G cap (purple 
circle) and 3ʹ poly-A tail (AAAAA). 

Host cell ribosomes translate the genome into one or more polyproteins, which are co-translationally and 
post-translationally processed by virally encoded proteases. 

Some of the mature polyprotein processing precursors and products include the RNA-dependent RNA 
polymerase (RdRp; light blue rectangle) and cofactors (light blue squares) that mediate viral RNA 
synthesis in association with cellular membranes. 

Other proteins made by the virus include those that will assemble into viral particles (gray squares). The 
RdRp mediates the synthesis of negative-strand RNA [(−)RNA]  antigenome (red) using the genome as 
template. 

The antigenome is then converted into new (+)RNA genome by the RdRp and then packaged into nascent 
virion particles (gray hexagon).
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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

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

Baker’s Yeast: Saccharomyces cerevisiae



Different steps in apoptotic cell disassembly.



Different steps in apoptotic cell disassembly.



Different steps in apoptotic cell disassembly.











Metals generate ROS and cause oxidative stress



Metals generate ROS and cause oxidative stress





89



90

https://
ursa.research.gsu.edu/
biosafety/



91

(404) 413-3333
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from permeablizing cell membranes -

Gene Pulse Electroporation System (BioRad).....


 
                          ..to Cell breaking -Sonifier 450 

(Branson -top right) 

and   


French Press (Aminco)
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Check O’Rings on centrifuge lids!!!!

Use of ALL TYPES of centrifuges..
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ALWAYS CONTAIN HAZARDOUS MATERIAL 

IN APPROPRIATE CONTAINERSS 


IN THE CORRIDOR !!!!!
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NO GLOVES IN THE CORRIDOR !!!!!


