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Workshop Learning Goals

e Explainthe purpose and processof transcription and translation using

models of DNA and RNA.
e Explorehow physicalmodels foster an understanding of how the

structure of DNA and RNA determine the structure of proteins, which
carry out the essential functions of life.
e Havefun!
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Transcription

Adenine NH, Guanine o]
7 Gé 7N 6!:! 1
N._ 5 5
// \C/ \N“ // \"‘C/ \NH
o o HC I | He | |
| | | \ _Cc_ __cH _C_ _-C-
P—0—-pP—0— oN— a2 9N 4\N/2 NH,
I | H Ny H 3
(o] (o]

Take care in loading the DNA
in the RNA polymerase.

Nucleoside 4 4 4

Nucleoside monophosphate

Nucleoside diphosphate O/i Y 1/§H : : : : Re m e m be r R NA is

Nucleoside triphosphate 1;11

synthesized from the 5’ to the

’
° g 3’ end.
b Neh e
'\| _
|3’ I 5’
HO H Base
Phosphate

Deoxyribose
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Transcription

8.0 4.8 Bei- il

DNA

Deoxyribose
found in DNA

CH,

N \
4'\! I/

|3
s

RNA
Ribose
found in RNA
CE: / The DNA pieces are
4] \ different than the RNA

\
e
b pieces!
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Growing
mRNA
Strang

Transcription: Initiation

Transcription of DNA into RNA 5 5.5
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Transcription: Elongation

% Transcription of DNA into RNA 3= 4.5
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Transcription: Termination
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Trancription of DNA into RNA
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A brief tour through the cell

Thisimage is an excerpt from Tour of a Human Cell by David Goodsell,as shown in 3D Molecular
Designs’ Tour of a Human Cell© posterand David Goodsell’s book, The Machinery of Life.




Nucleus

Nuclear
Membrane

Cytoplasm

This image is an excerpt from Tour of a Human Cell by David Goodsell,as shown in 3D Molecular
Designs’ Tourof a Human Cell© poster and David Goodsell's book, The Machinery of Life.




DNA mRNA

mRNA Nuclear Pore
RNA Polymerase
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Thisimage s an excerpt from Tour of a Human Cell by David Goodsell,as shown in 3D Molecular
Designs’ Tourof a Human Cell© poster and David Goodsell’s book, The Machinery of Life.
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Acknowledgement: lllustration byDavid S. Goodsell.doi: 10.2210/rcsb_pdb/goodsell-gallery-006




The Genetic Codon Chart-

OFrP0OC OOPFPOC OPOC OO NOC

U C A G
UUU = Phe F| (UCU = Ser S UAU = TyrY
U UUC = PheF| |(UCC = Ser S UAC = TyrY
UUA = Leu L UCA = Ser S UAA — Stop UGA = Stop
UUG = Leu L UCG = Ser S UAG — Stop UGG — Trp W
CUU = Leu L CCU =+ Pro P CAU — His H
C CUC —=leul| [CCC — ProP CAC = His H
CUA —=leulL| [CCA —=ProP CAA - GInQ
CUG—leul| [CCG — ProP CAG = GInQ
AUU — Ile 1 ACU = ThrT AAU = Asn N AGU = Ser S
AUC = Ile I ACC = ThrT AAC = AsnN AGC — Ser S
A [AUA = Tle 1] [ACA = ThrT
AUG = MetMl |ACG = ThrT
GUU = val Vv GCU = Ala A GGU = Gly G
GUC = Val Vv GCC = Ala A GGC = Gly G
G [Gua=Vvalv| [GCA = AlaA GGA — Gly G
GUG = Val V GCG — Ala A GGG = Gly G
Amino Acid Properties
Trarslation Start Codon Hydroghobic § Man-palar .Hegat.'r.-el::harpe . Cysteine ll:;ll!;:l!nr
Translation Stop Cadon E Hydrophllic /| Polar . Poskive Charge LHL::::L




Pair the tRNA with the amino acids




A closer look at tRNAs




A closer look at ribosomes
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Translation: Initiation

HNA

#¥ "  Translation of RNA into Proteins
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Translation of RNA into Proteins
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The Genetic Codon Chart-

OFrP0OC OOPFPOC OPOC OO NOC

U C A G
UUU = Phe F| (UCU = Ser S UAU = TyrY
U UUC = PheF| |(UCC = Ser S UAC = TyrY
UUA = Leu L UCA = Ser S UAA — Stop UGA = Stop
UUG = Leu L UCG = Ser S UAG — Stop UGG — Trp W
CUU = Leu L CCU =+ Pro P CAU — His H
C CUC —=leul| [CCC — ProP CAC = His H
CUA —=leulL| [CCA —=ProP CAA - GInQ
CUG—leul| [CCG — ProP CAG = GInQ
AUU — Ile 1 ACU = ThrT AAU = Asn N AGU = Ser S
AUC = Ile I ACC = ThrT AAC = AsnN AGC — Ser S
A [AUA = Tle 1] [ACA = ThrT
AUG = MetMl |ACG = ThrT
GUU = val Vv GCU = Ala A GGU = Gly G
GUC = Val Vv GCC = Ala A GGC = Gly G
G [Gua=Vvalv| [GCA = AlaA GGA — Gly G
GUG = Val V GCG — Ala A GGG = Gly G
Amino Acid Properties
Trarslation Start Codon Hydroghobic § Man-palar .Hegat.'r.-el::harpe . Cysteine ll:;ll!;:l!nr
Translation Stop Cadon E Hydrophllic /| Polar . Poskive Charge LHL::::L
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Let’s review

CENTRAL DOGMA
DNA Base RNA Base
T A RNA Protein
G C
C G ‘ transcription translation
A U — .
C G > .
- - D
replication * reverse

transcription

DNA and RNA
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Workshop NGSS Connections

(and/or other applicable standards)

SEPs CCGCs DCls TEKS

Using Mathematics |Scale, Proportion, 5-PS1-2 Student
and Computational |and Quantity Expectation- B.6C
Thinking

Developing and Patterns MS-PS1-1
Using Models

Planning and HS-PS1-3
Carrying Out
Investigations
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We value your opinion!

Let us know what you
think.

Scan the QR
Code and
complete this
short survey.
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