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What you’ll need for today

1) All of the nucleotides from your

student modeling pack

2) RNA Polymerase sheet with the

bridge taped in place

3) SPACE! Make sure you have a room

 to work in



Workshop Norms

• Raise your hand to unmute your microphone. 
• Ask questions in the Q&A 
• Feel free to use the “chat” option.
• Hopefully you have your DNA set up. If not, no worries.
• Have RNA nucleotides ready.  





Let’s do it!

 5’ CCGCATCTGTGAGATAC 3’   



Meet Helen Obando   

Kolata, G. (2020, January 10). A Teenager's Breakthrough Gene Therapy for Sickle Cell Disease. Retrieved July 27, 2020, from 
https://www.nytimes.com/2020/01/10/the-weekly/sickle-cell-dna-reset.html

http://www.youtube.com/watch?v=19VrrOAum04


Workshop Learning Goals

Educators attending this workshop will:

• Utilize a model for the flow of genetic 
information that supports both the NGSS 
student learning outcomes of three 
dimensional lesson.

• Learn how to create hands-on, 
interactive community virtually to teach 
biomolecular concepts. 

• Learn something new and interesting for 
your own professional development.



What do you teach?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoibXVsdGlwbGVDaG9pY2UiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbIkhpZ2ggU2Nob29sIEJpb2xvZ3kvQVAgQmlvbG9neSIsIk1pZGRsZSBTY2hvb2wiLCJIaWdoIFNjaG9vbCBDaGVtaXN0cnkgb3IgUGh5c2ljcyJdfQ==pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTc3MzcwMDAwNTcyOTk1MDQyMzUiLCJwcmVzZW50YXRpb25JZCI6IjFTNk5QcXVsNXpSaGtPOGpqUG9QNHZ6UUtwZDJLVXhEVk9zcVJWQmpTQ2VFIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLW11bHRpcGxlQ2hvaWNlIiwic2xpZGVJZCI6IlNMSURFU19BUEkxNzQzNTc4MjQzXzAiLCJjb250ZW50SW5zdGFuY2VJZCI6IjFTNk5QcXVsNXpSaGtPOGpqUG9QNHZ6UUtwZDJLVXhEVk9zcVJWQmpTQ2VFLzBhZGFlZTE1LWI5MTItNDg4Zi1iMjkxLTEzNWNlNmRkZjZlMSJ9pearId=magic-pear-metadata-identifier


Why Model?



 

PBS HBS MI
KS 9.1.1 Describe the structure and function of nucleic acids and 
the relationship among genes, alleles, chromosomes, proteins, and 
traits. 
Lessons: PBS 1.1, 2.2

KS7.1.1 Explain the structure and 
function of DNA.

KS9.2.1 Explain how molecular tools, such as ligase and restriction 
enzymes, are used to cut and paste DNA from different sources. 

KS 9.1.2 Explain how the order and chemical properties of amino 
acids influence a protein’s structure and function, PBS 2.2

 KS7.1.2 Explain the action and use 
of restriction enzymes. KS9.2.2 Identify which restriction enzyme to use for a given situation.

KS 9.1.3 Describe the processes of DNA replication and protein 
synthesis. PBS 2.2 

KS7.1.3 Describe how gel 
electrophoresis can be used to 
examine DNA differences between 
individuals. 

KS 9.4.1 Identify single base- pair differences in DNA through laboratory 
techniques, such as DNA extraction, PCR, and restriction analysis. 

KS 9.1.4 Explain how mutations in nucleic acids can lead to 
diseases or disorders or promote evolutionary change., PBS 2.2 KS7.1.4 Analyze gel electrophoresis 

data

KS 9.4.1 Explain and demonstrate techniques in molecular biology 
(DNA extraction, restriction digestion, gel electrophoresis) and 
interpret results. PBS 1.1 ,1.2, 1.3, 2.2, 2.3

KS 12.2.3 Create, describe, and analyze models of biological 
processes to explain proper and improper functioning.



TARGETED NGSS DIMENSIONS

SEPs CCCs DCIs
Asking questions Patterns LS1.A:  Structure and 

function

Developing and using 
models

Cause and effect LS3.A:  Inheritance of traits

Constructing 
explanations

Systems and system 
models

LS3.B:  Variation of traits

 Analyzing and 
interpreting data

Structure and function



Helen’s Medical History 

• 9 months - blood clot in 
pelvis

• 2 yrs. old - spleen removed
• hospitized 13 times with 

acute chest syndrome
• bacterial infections in her 

spine 
• experiences episodes of 

severe pain 
• Hispanic 



http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZHJhZ2dhYmxlIiwiZHJhZ2dhYmxlcyI6W3siaWQiOiJkcmFnZ2FibGUwIiwidHlwZSI6Imljb24iLCJpY29uIjp7ImlkIjoiZGVmYXVsdC1jaXJjbGUifSwiY29sb3IiOiIjRDUxRDI4In1dLCJkcmFnZ2FibGVTaXplIjoxMi42LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTc3MzcwMDAwNTcyOTk1MDQyMzUiLCJwcmVzZW50YXRpb25JZCI6IjFTNk5QcXVsNXpSaGtPOGpqUG9QNHZ6UUtwZDJLVXhEVk9zcVJWQmpTQ2VFIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWRyYWdnYWJsZSIsInNsaWRlSWQiOiJwNiIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMVM2TlBxdWw1elJoa084ampQb1A0dnpRS3BkMktVeERWT3NxUlZCalNDZUUvNGNlMzdkNjAtZjJhMS00N2JlLTg4OGYtYzM3M2M0MWVmMTc4In0=pearId=magic-pear-metadata-identifier






https://docs.google.com/file/d/1m64dC2Un-uerAslH-2oxcM7xqQ-_3bdx/preview
https://docs.google.com/file/d/1WYlmcvn93LVEMNVdj53pEiC4exGSv6LA/preview


THE DEVIL IS IN THE 
DETAILS!

Take care in loading the 
DNA in the RNA 
polymerase.

Remember RNA is 
synthesized from the 5’ to 
the 3’ end.

5’ 3’

5’

3’

TRANSCRIPTION



A little bit of direction

https://docs.google.com/file/d/1JDeNSkbCYQnTva9TnM6_JmJDDyLAIyo6/preview


                       Transcription 

DNA: Place red dot on the template strand

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZHJhZ2dhYmxlIiwiZHJhZ2dhYmxlcyI6W3siaWQiOiJkcmFnZ2FibGUwIiwidHlwZSI6Imljb24iLCJpY29uIjp7ImlkIjoiZGVmYXVsdC1jaXJjbGUifSwiY29sb3IiOiIjRDUxRDI4In1dLCJkcmFnZ2FibGVTaXplIjoxMi42LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTc3MzcwMDAwNTcyOTk1MDQyMzUiLCJwcmVzZW50YXRpb25JZCI6IjFTNk5QcXVsNXpSaGtPOGpqUG9QNHZ6UUtwZDJLVXhEVk9zcVJWQmpTQ2VFIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWRyYWdnYWJsZSIsInNsaWRlSWQiOiJnOGM4MmYxNmQ5Yl8wXzAiLCJjb250ZW50SW5zdGFuY2VJZCI6IjFTNk5QcXVsNXpSaGtPOGpqUG9QNHZ6UUtwZDJLVXhEVk9zcVJWQmpTQ2VFLzIwMGViZGI3LWIyNDUtNDIzOC05ZDI2LTA3OWNjZDU0ZjM0NyJ9pearId=magic-pear-metadata-identifier


TAKE NOTE!

The DNA pieces are 
different than the RNA 
pieces!

TRANSCRIPTION





Nucleotide Student Modeling Pack: 
Transcription

https://docs.google.com/file/d/1R1x0tKFj8Ip7PJ9suN9zda8prDgH5nhJ/preview


Flow of Genetic Information Kit: 
Transcription 

https://docs.google.com/file/d/1T6au-lxHxnXZKLBBJVjoIFF2ejwdI0c7/preview


Elongation: Student kit

The mRNA is 
synthesized.

Modeling Transcription 



Student question # 1

https://docs.google.com/file/d/1fWF-PFs4lYerXMDLEGWuDLzSdb9j4ulX/preview


Student question #2

https://docs.google.com/file/d/1BrHejUy4_2zkZ1iOmh10quCE8-KFD9V4/preview


http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZWhhbmREcmF3aW5nIiwiZHJhZ2dhYmxlcyI6W3siaWQiOiJkcmFnZ2FibGUwIiwidHlwZSI6Imljb24iLCJpY29uIjp7ImlkIjoiZGVmYXVsdC1jaXJjbGUifSwiY29sb3IiOiIjRDUxRDI4In1dLCJkcmFnZ2FibGVTaXplIjoxMi41NSwiZW1iZWRkYWJsZVVybCI6Imh0dHBzOi8vIiwiYW5zd2VycyI6W119pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTc3MzcwMDAwNTcyOTk1MDQyMzUiLCJwcmVzZW50YXRpb25JZCI6IjFTNk5QcXVsNXpSaGtPOGpqUG9QNHZ6UUtwZDJLVXhEVk9zcVJWQmpTQ2VFIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVoYW5kRHJhd2luZyIsInNsaWRlSWQiOiJwNyIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMVM2TlBxdWw1elJoa084ampQb1A0dnpRS3BkMktVeERWT3NxUlZCalNDZUUvNzJmY2I2ODEtZTc3MC00ZjRhLTgyNzMtNGFkNzQ0NTEzMWU3In0=pearId=magic-pear-metadata-identifier


Initiation:

Ribosomal subunits 
bind to the mRNA.

TRANSLATION



Elongation:

Amino acids are 
added to the growing 
protein.

TRANSLATION



https://docs.google.com/file/d/10TpYwtsdfgWJMxSuLrXQRI2LednJgAUD/preview


Sample of a student 
assessment 2019 -

*Used with permission

https://docs.google.com/file/d/12N5gQTppQiyiGT7W-kwNdUyPEj5nLJSs/preview


• Sickle Cell Anemia – caused by a 
point mutation in the beta globin 
gene changing the amino acid from 
glutamic acid to valine. 

• A is replaced with T

SICKLE CELL ANEMIA CAUSED BY  A 
POINT MUTATION



HEMOGLOBIN STRUCTURE
• Has 4 subunits: 

• 2 a-globin proteins
• 2 b-globin proteins



Fetal Hemoglobin

Fetal hemoglobin. (2020, October 19). Retrieved from 
https://en.wikipedia.org/wiki/Fetal_hemoglobin



Extension: B-Globin Folding Kit and/or Amino 
Acid Starter Kit



Update: March 2020 



http://www.youtube.com/watch?v=6f1jW9WCpU0



