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Workshop Learning Goals

* Model the processes of replication, transcription,

and translation
« Compare the function of DNA and RNA

* EXxplain how polypeptides (proteins) are formed
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Which
grades/subjects
do you teach?
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Why Models
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Information Kit®

Flow Of Genetic




Prerequisite Knowledge and Skills
(For this activity)

» Hydrogen bonding and covalent bonding
» Cell structure

* Prokaryotic and eukaryotic cells

» Basic DNA structure

* Cell cycle basics




These are different representations of DNA

nucleotides.
=
| H
=P—O0——CH -

| e Nitrogenous Nitrogenous base
o- base

W (adenine)

Phosphate H

H
e S\,OH H

. Hydroxyl group
3’ end Sugar (deoxyribose)

Phosphate group (3’ end)
"en

(6’ end)

Sugar
(deoxyribose)

What do you notice? What do you wonder?




The Cell Cycle

G1 - Growth

DNA
Replication

S - DNA synthesis
REPLICATION

G2 - Growth and
preparation for
mitosis

M - Mitosis
(cell division) y

Transcription
Translation
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Replication

Materials Needed:

 DNA Replication Placemat (Helicase)
« 2 DNA polymerases
 Foam DNA nucleotides (colored and grey)

3 -0-% 5-5-8.3-
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Replication Tips:

Colored = parent DNA strands
Grey = daughter DNA strands ° €"¢

Note: New nucleotides are added to the 3’ end of a
growing DNA strand by DNA polymerase



Origins of Replication

Replication Forks
9!/6' @' \Q\'\" )
4 ﬂ ' ! |
Replication Bubble -J L Replication Bubble




Replication Enzymes

HELICASE DNA POLYMERASE
v " DNA Replication o .i"é" é‘.é- ¥
-~
: '

What do you notice? What do you wonder?




Model the Process of Replication

« HELICASE unwinds and “unzips” DNA at a replication fork

DNA Replication 5 5.. 5..5.. 3

Helicase




Model the Process of Replication

« DNA POLYMERASE synthesizes a complementary strand
of DNA, which is elongated in the 5'—3’ direction

DNA Replication

Helicase
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How will DNA be synthesized on the y

opposite strand of DNA?
3!

\ - Based on the enzymatic property of :
? : DNA polymerase, model and :

= : explain what you think will happen. :




Leading vs. Lagging Strands

extending

Leading strand (3’—9%’)

: Helicase

3!

5’ -3’ continuous —

/

i - 5,
DNA Polymerase  Hh ¢

r /

‘ f

am «— discontinuous
extending

Lagging strand (5’—3’)

unwinding



On the lagging strand, DNA is synthesized
discontinuously in short sequences called
Okazaki fragments

Leading strand (3’—5’) 8= DA Bseheoton: SR
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Lagging strand (5’—3’)





http://www.youtube.com/watch?v=HclqS9YpQS0
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What are some “Aha Moments”
you experienced as a learner
during this activity?

What are important takeaways
that your students will gain
from modeling this process?
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All models are What are some

wrong,

but some are limitations of
useful. this model?
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Geonge Box
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Transcription

Materials Needed:

* Transcription Placemat (RNA polymerase)
* Double-stranded DNA sequence
* RNA nucleotides
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DNA vs. RNA
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How do these differ?
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Transcription Enzyme: RNA Polymerase

5] Transcription of DNA into RNA s 3=5-8+8.5
DA Mol 8
Bt Bl

P

\W

> Double
Growing Stranded
RNA RNA Polymerase g mllb.mm
Strand on placama
/ S ===
5

What do you notice? What do you wonder?
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Transcription Tips:

e Double-stranded DNA template

e RNA: uracil (vs. thymine in DNA) pairs with
adenine

Note: RNA polymerase adds the RNA nucleotides
to the 3’ end of the growing RNA strand






Model the Process of Transcription

RNA POLYMERASE unwinds DNA, synthesizes a single
strand of RNA (complementary to DNA), which is elongated
in the 5 —3’ direction, and rewinds DNA

Transcription of DNA into RNA 5 AN

K- § gy

RNA
polymerase
moves e

---------
mRNA
Aaiuhe>



Transcription of DNA into RNA
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RNA Polymerase
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What are some “Aha Moments”
you experienced as a learner
during this activity?

What are important takeaways
that your students will gain
from modeling this process?
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Translation

Materials Needed:

* Translation placemat (ribosome)
 MRNA strand (from transcription)
 Foam tRNAs, amino acids, stop codon
» (Genetic codon chart/circle




Translation

peptide bond

polypeptide —» (

anticodon

ribosome —
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Ribosome: Site of Protein Synthesis

Translation of RNA into Proteins 5&&&% 2

Lract

L
X

DA e A
- ns
T e N-terminus

Hydrophio
Protein Exit  \

& B B

Negatve Peatrve Cystene
Large - _
Ribosomal
Subunit

-~
Amino Acids

Small
Ribooma
Subunit

What do you notice? What do you wonder?
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The Genetic Codon Chart® | The Genetic Codon Circle”
‘UUU=PheF| UCU=SerS' UAU=TyrY
U.llJC-OPheF UCC = Ser S UAC = Tyr Y
‘UUA =leul UCA = SerS [UAA = Stop
UUG =leul UCG = SerS UAG - Stop
‘CUU=leul [CCU=ProP CAU = HisH
C QC—=leul [CCC—PrOP CAC = HisH_
CUA =leul CCA=ProP CAA =GInQ
QUG =leul CCG=ProP CAG=GInQ .
AUU =~ Tle T | AAU = Asn N 3
A AU~ Te T
{AUA = Jle T
AUG = Met M
'GUU = Val V.
;GUC-*VOIV
'GUA = Val v
GUG - Val V
'uuomm
D'MN(-”

Amino Acid Properties

B Teoniton ot Codon @ Townaleon Sy Conn
L Pl | ke .-..-o- T
| S I (F=
.w . o s

What will you need to pre-teach your students
about the mRNA Codon Chart (or Circle) before
modeling the process of translation?
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Part 1: Part 2:
Attach amino acids to tRNAs Polypeptide synthesis

M
Met

Kit provides 2 histidines and 2 cysteines

e Histidines: shows redundancy in the
MRNA codons

e tRNA for cysteine is reused
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Translation Tips:

e mMRNA template needed (from transcription)

. Y A o o
3 y # "'l N, 1"‘ A r . “\' - . \ A
ALINE ol
s LR v A O°F 24 i
2 SNSRI e

| ¢ Translation begins at AUG (start codon)

e Translation ends with UAG (stop codon)

'\ ; Translation of RNA into Proteins B Byl
E o LET g A

Ribosome
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Model the Process of Transcription
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Small
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Translation of RNA into Proteins = 8= &%

e

RNA
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Amino Acids

Path of
mRNA

moves from
Hont 10 lafy

-

Small
Ribosomal

Subunit Ribosome





http://www.youtube.com/watch?v=zxW9Acb7J3s
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What are some challenges you
experienced as a learner during
this activity?

/f'

| =e

”jE; What are some tips you have for
facilitating this activity
successfully with your students?
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Ideas for capturing student learning

. Stop motion &lu| Infographic (with
Q ] : =& :
animation mn=| photos and captions)

E Comic strip panels E Gallery walk /

8@9@3 Interactive Exhibit
. Video demonstrations
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Free accoull

Teacher Guides

Flow enetic Information Kit® embly Instructions
Flow of Genetic of Information Kit® Teacher Guide
Meselson and Stahl Paper

DHA Molecule of the Month

DNA Helicase Molecule of the Month

Educator Keys

Create Your Account

3dmoleculardesigns.com

You'll need an educator account to have access to our keys.

Already have an account? Click here to enter your Educator Credentials

Flow of Genetic Information Kit® Replication Student Worksheat
Flow of Genetic Information Kit® Tran ription Student Worksheet

don Chart®

Videos and Animations

Flow of Genetic Information Kit® Demonstration Video

Learn more about the Flow of Genetic Information Kit*®
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Bring an empty suitcase!

Summer Courses 2024 You'll take home all these

classroom resources!

.

Join us at 3D Molecular Designs in Milwaukee, WI

Modeling the Molecular World
® Session 1: July 29 - August 2

® Session 2: August 5-9
Early Bird Pricing: $900 $750
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Summer Courses 2024

Join us at 3D Molecular Designs in Milwaukee, WI

Scan to Register for
Summer 2024 Courses!
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= Bdf'g‘és%ﬁsar - Thank you for attending

this session!

Please come back and join us for our
other sessions tomorrow!

Presenter: Chris Chou
Take this survey for a chance to M rS'Chou @gmaII'COm

win a $50 gift card!
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