) Rlesular

Transforming Science Learning

Flowing through the
central dogma
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3DMD Model Teacher
Biology Teacher
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Who am I? |
* Biology teacher and Advanced @ U
Studies Coordinator in Hanover Anthony!! | just got another aquaporin modellll And this

County, VA one opens!!
e 3DMD Model teacher B i O comment

* AP Reader & consultant v Y — o ne o
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Learning Intentions/ Session Goals

* | am learning about the mechanisms involved with copying DNA.

* | am learning about the mechanisms by which genetic information flows
from DNA to RNA to protein.

Success Criteria

can model how the leading and lagging strands occur in DNA replication.
can model the creation of an mRNA transcript.

can model the creation of a polypeptide chain.
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What tools do you use to teach central dogma?

Paper cut outs? POGILS?

Model 1 - Transcription

3 1

i +* Chromasome from a

2. Create two chains of paper-clip DNA based on the lisi 5 nandividing cell
teacher approve before you move to the next step. e Inside the Nucleus
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3. "Unzip" the two strands of DNA as shown in the image St : ,@
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Paper clips?
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Nitrogenous base

Nitrogenous base

5)
Phosphate group — Phosphate group 3’
(monophosphate) (monophosphate) Hydroxyl group
——Sugar group .
(deoxyribose) Sugar group (deoxyribose)
—Hydroxyl group*

*The hydroxyl group {OH) shown in the above illustration has been added to the photo of the nucleotide, since this
particular model of a nuclectide doesn't show the hydroxyl group.
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Modeling Replication

DNA Replication oM N M
n :letqlar Adacine Thw'mm: :7: e

Single
Stranded

DNA
3 Cﬁ ——————
Stranded
DNA

moves from

right to left
on placemat
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Single
Stranded
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Feed your DNA strand through the helicase until you have about 10 bases sticking out

DNA Replication - 5.. 53 5.5.. 3

Helicase
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Active Site
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Transcription of DNA into RNA

Modeling Transcription .
.. s

Active Site
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Double
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RNA Polymerase
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RNA Polymerase

Double
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Modeling Translation

] Center for
BioMolecular
: Modeling

Translation of RNA into Proteins 55- 5-5-3

Molecular, RNA
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Protein Exit ™\

Channel

Amino Acids

Large
Ribosomal
Subunit
) Path of
1 mRNA
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Small
Ribosomal

Ribosome

Subunit
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Translation of RNA into Proteins
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Now what?

SANL

Amino Acid Building Block Amino Acid Starter Kit®
Models®
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Learning Intentions/ Session Goals

* | am learning about the mechanisms involved with copying DNA.

* | am learning about the mechanisms by which genetic information flows
from DNA to RNA to protein.

Success Criteria

] 1 can model how the leading and lagging strands occur in DNA replication.
] | can model the creation of an mRNA transcript.

1 1 can model the creation of a polypeptide chain.
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Workshop NGSS Connections

Designing Solutions

Asking Questions and Defining |Scale, Proportion, and Quantity MS-PS1-1
Problems

Developing and Using Models Patterns MS-PS1-5
Planning and Carrying Out Cause and Effect HS-PS1-3
Investigations

Constructing Explanations and HS-PS1-7
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Summer Course 2025 — Modeling the Molecular World

Join us in Milwaukee for hands-on discovery and professional development
July 7 — July 12 OR Aug 4 - 8 (NY)

Bring an empty suitcase!
You'll take home all these classroom resources.@
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Visit Our Booth!

Continue your exploration of our dynamic kits and models at Booth 948!
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AR Enhancements

We're enhancing our kits and models to inspire more hands-on learning with new augmented reality
features!

Stop by Booth 948 to
check out our new
Augmented Reality

Enhancements!
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Take Our
Survey
For a Chance
toWin a $50
Gift
Certificate
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Try before you buy!
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Our Lending
Library Terms
Have Changed

3DMD Lending Library

Bompew U5 wiS8mias Designs Kits for a short-term loan

Request to Borrow

+ What can | check out from the library?
+ In the past | checked out models that are not listed below. Can | still check them out?
+ How long can | keep the kits or models?

+ |s there a charge for borrowing the cases?
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