Jeneexpeession 1

Lesson 4{ProteirjSynthesis Part 1- From DNA to mRNA

\f \ Learning Objectives:

—y ",  @identify the role of the nucleus and the

Wv—-f B ribosome in protein synthesis

WMM:*’} Y 4 ©Explain how DNA and|RNA|compare and

- - contrast
%\ A, ©synthesize a strand of mRNA from a DNA
== template
": b (@ Explain the role ofin protein
o synthesis

DNA RNA
Deoxyribonucleic Acid Ribonucleic Acid
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* Genes are expressed.

* Gene expression can change; gene expression can increase

* Genes code for proteins
* Proteins control your traits
* Cell express genes.

* Genes produce proteins

* Your genes increases

* Your genes changed

* The genes have many cancer cells

* There are more genes in the cancer cells
* The twins have slightly different genes

Level of Gene Expression
(peptides synthesized/second)
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Gene Expression in Cancer
Cells and Normal Cells
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AIM: How do thnd the@work together for protein synthesis?
Okl | get it! Genes code for proteins! And proteins control traits! But HOW does DNA code for proteins? Doesn’t
i — = el —— - . —
the ib_ogrpe make proteins? ...

Look at the two cell diagrams. Recall that the nucleus stores the genetic material in a cell. The nucleus stores the

DNA and all of your, . Just outside of the nucleus, you will find ribosomes. Ribosomes are where proteins are
e"" ; — —
built. Protern

 Nucleus = stores the instructions for building proteins — SUIQ,S

: . . ; Animal Cell
¢ Ribosomes= site of protein synthesis

cell membrane "Ucleus cytoplasm
Plant Cell

cell wall
1 ribosomes

cell membrane

ribosomes

/ mitochondricn  vacuole
cytopiasm
V nucleus vacuole

chloroplasts
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But, we have 2 problems:
e Each cell contains ONE copy of your DNA, and the DNA never leaves the nucleus.
e The ribosome can’t even read DNA!! It reads a molecule called RNA.

Solution:

DNA — RNA

e Inthe nucleus, DNA is used to make a strand of RNA. RNA leaves the nucleus and
goes to the ribosome. The RNA carries the information from the_gene so that the

ribosome knows how to make the protein. RNA is another information molecule

smﬂartoDNA(\{ \ ga . ﬁ /

1 ¢=3e
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How is DNA used to code for RNA?

* RNAis avery similar molecule. The one difference is that RNA does NOT have the base “T" {thymine).
Instead, it has the base “U” !uracil). U is so similar toT, that it can still pair with A.

e S50, the DNA basesareG,C, A, andT

o The RNAbasesareG,C, A, andU

— 2sy\rangds & = Y
When a strand of DNA is being used to code tor RNA, we will use the following rules for base pairs:
———
e If the DNA template says G, the matching RNA will be a g_> \/ ] e
» If the DNA template says C, the matching RNAwillbea G / DNA = mRNA

e If the DNA template say T, the matching RNA base will be A G

e If the DNA template the A, the matching RNA base will bey’
 Look at the example below. “CJEVIQ N s ProteinN C

el
C
G
|DNA template: GTT ) A”!@

Ic >
> —
o O

A AT
mRNAstrand: =2 C A A u U A \___T,_
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DNA template:

@RNA:

K bosome

(720t

\

1

GTATGT CAC

CAUACKGUGR

DNA =

mRNA
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DNA template: (TTA GAG ACT)

@RNA:

ibo sonne

AAU CUC WG
e ———

DNA =

G

L
A
-
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When DNA is used to make RNA, we call the RNA that is being produced "mRNA.” The m stands for messenger.
Once complete, the single strand of mRNA Ieaves the nucleus and goes to the ribosome The mRNA message

contains the information needed tow
* 50, DNA can act as a template to make more DNA for DNA replication. CJ - T- A

o Use the DNA base-pair rules FOR DNA REPLICATION QUESTIONS.

* OR, DNA can act as a template to make a strand of mRNA for protein synthesis.
o Use the DNA to RNA base-palr rules for PROTEIN SYNTHESIS QUESTIONS.

ATGACGGATCAGCCGCAAGRBBAATTGGCGACATAA
¢ UACUGCCUAGUCGGCGUU )
wARNA Transcript

e —

A This pic shows a sequence of DNA being used to code for a strand of mRNA

& 7

, ' ‘
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A DNA molecule wlth the base sequence A-G-C-T-C-A was used as a template

for the synthesis of a @ssengel RNA 1@ Which base sequence correctly
represents the corresponding portion of this RNA molecule?

MY-CAGCA (DU-C-GAGU ¢ AG-CUCA B AX-G-A-CHK

DNA= DNA + C QKT
If one strand of DNA molecule has the base sequence A-G-C-T-A, the

complementary strand of DNA would have the base sequence
a) A-G-C-T-A b) U-C-G-A-T ¢) U-C-G-A-U @) T-C-G-A-T
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-Here are some important pictures to analyze! Please look at every picture and read eachcaption!!!

Mohuhl’“ M AM; ‘ )DNA A LT Sal \

' . B f:
a2 (i ldC el RN A e e <

AT Y
@#@ k ‘ NI

e Molecule 1 represents DNA. | can tell because e The first molecule represents DNAC
its double-stranded, and | see the 4 DNA bases e The second molecule represents a strand of RNA.
(G, C, A, and T). e DNA can be used to code for RNA.

e Molecule 2 represents mRNA. | can tell because
it is single-stranded, and | see the 4 RNA bases

(G, C, A, and U)
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/ Coll Componentis
DNA | RNA |—»

Proteins \

a E xzymoes

DNA — RNA — Protein — Trait

This shows me that DNA can be used to make
RNA. This process happens in the nucleus.

mRNA then goes to the ribosome. The mRNA is
read by the ribosome to build proteins.

Proteins in the body can become various parts
of cells, enzymes, or other things.

DNA can be used to code for mRNA. This takes
place in the nucleus.

RNA is used by the ribosome to build proteins.
Proteins give rise to various traits.




non-coding strand

I TTEEL

Coding Strand
f o GAAGCCGAGTY AR~
"W UACUUCGGCUCAAUU ..mam.r%

7cGGCTCAATF™

L. —
§~ -

——
- ——
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This picture shows how one strand of my DNA is
used to make the strand of messenger mRNA.

Here is another picture that shows how a sequence of
DNA can be used to make a strand of mRNA to send to

the ribosome.




Lesson 4- Protein Synthesis Part 1- From DNA to mRNA
b‘(%@ :g\‘b @ LNS

"\ Learning Objectives: 2 ® N

%\ * ldentify the role of the nucleus and the \o\x\\%&\‘\

...\' . W- R
7 rihosome in protein synthesis  @00s°
Y 4  Explain how DNA and RNA compare and
U
-

4 s\cond
contrast ZC:;-W,:"JS 16 A M

* Synthesize a strand of mMRNA from a DNA

) T1G@ @At G
; template ARC CUUA C

/;"f’ * Explain the role of mMRNA in protein \
synthesis, message ol Y™ g uch o

o™ o™ fo o \d o piatein +hat \;0@3 Yo
+re auwclews o £ pogome
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