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Protein Synthéé_is" " L

Protein synthesis is a complex process. In this activity you will trace the steps that are
‘involved in the protein synthesis of a part of a molecule of oxytocin. Oxytocin is the pituitary
} hormone that helps regulate blood pressure, stimulates the uterus to contract durmg chlldbarth,
! and stimulates the production of milk after duldb:rth

A. Protein synthesis begins with DNA in the nucleus. Below is a DNA sequence that could
code for part of a molecule of oxytocin. Write the sequence of messenger. RNA (mRNA) codons
‘that would result from the transcnptlon of this portion of DNA. The arrow marks the startmg
point. .
ACA ATA TAG CIT TIG ACG GGG AAC CCC ATT
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"~ B. After transcription, mRNA attaches to a ribosome, where translation takes place. Each
codon of mRNA bonds with an anticodon of a transfer RNA (fRNA) and each tRNA molecule
bonds with a specxf ¢ amino acid. The table below shows the mRNA codons and the amino
acids for which they code. For exampie, if you were given the codon AGA, you can see from

-the table that these bases code for the amino acid arginine. '

Second Base in Code

A 6 L
Lysine ‘ Arginine ' | Isoleucine Threonine A
A | Lysine Arginine Methionine Threonine G
Asparagine " Serine Isoleucine Threonine U
Asparagine’ Serine . Isoleucine Threonine C
g Glutamic acid |  Glycine Valine Alanine A o
S ¢ Glutarnic acid Glycine - Valine: . Alanine G B
= Aspartic acid Glycine Valine = - Alanine "y e
= Aspartic acid Glycine Valine Alanine Cc =
] g - - -]
= STOP . STOP Leucine . Serine A g
5 U STOP “Trytophan Leucine ) Serine G o
o Tyrosine Cysteine Phenylalanine Serine U x
Tyrosine . Cysteine Phenylalanine Serine € E.
) S -1 Glutamine { = Arginine " Leucine ' 1 Proline A
R ¢ { Glutamine Arginine Leucine " Proline G
\,j‘_, o o - 7" | Histidine Arginine- Leucine: - Proline: U
' . Histidine: Arginine Leucine ‘ Proline - C
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- Use your mRNA sequence from-A to write the sequence of amino ac:ds . +hiis part of the

- oxytocin molecule.
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I. How many amino acids make up thls portion of the oxytocin molecule? 01

i ..~ 2. What is the purpose of the UAA codon?
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."_ C. In order to get-another view of the entire process of. protem synthesis, label the structures

on the d:agram be.iow
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D. To compiete the chart below, give the name and a brief descnptxon of each step in protem

synthesis that occurs in the part of the cell shown in C.
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PROTEIN SYNTHESIS/ORGANELLE ANALOGY

Following is an example of a protein synthesis/organelle analogy, which was presented to a Biology 12 elass.

The analogy started with the premise that...

_ “PROTEIN SYNTHESIS IS SO EASY, IT°S LIKE BAKING A CAKE!” o o
Tasha had a craving for a chocolate mousse cake. ,
* To address her craw'ng, she ﬁnt to the libfary. In the library i 1ﬁne rc@« of books, she

found a recipe for chocofate mousse cake. (What do the letters that make up each

recipe represent?) (Unfortunately in this library, all the books are written in the.

French language. The second problem, is that these are "one of a kind books“ and
they can't leave the library.)

* Tasha wag able to make a photocopy of the recipe. (What is the process of
phototopying apalogous 10?) She passed through the doSrway of the library, headmg
to the rest of thé'school. Since this cake was to be taken out of the school, she headed to the

2

‘to go” cafeteria to make the cake,
Thankfully, the @ﬁer was fluent in French. When he received the hoto@) led recipe, he began
to read the list of ingredients off to his student assistants, who gathered the 1ng1%ents and
brought them to him. % :

1ng1ed1ents were assembled (another process) formmg anew chocoLC%@ mousse
cake.

Tashsa pushed the cake along “@f counter, to an area where she i@ed some simple decorations.
She placed the cake in a plastihag’, and carried the bag to the office, where the

secretaries put candles and other decorations on the cake and placed it in another plastic
. bagh % iﬁ

» Tasha carried the cake@ut of the school (process). Surprisingly, as she left the school, the
. plastic bag disappeared. _ %
* She carried the cake down the rodd and entered another butlding, The cake was
' placed in another plastic bag as.it entered (process) the house. Once it got here it was able
 todoits job (taste good) % L:j : _

ASSIGNMENT

In-groups of two or three, produce a list of the underlined words, with an accompanying descnpt:lon .

‘of which process/structure- each is analogous to, as well as how/why it is analogous.

Example: The library represents the nucleus because the nucleus is where all of the DNA
(including genes) is stored while a library is a collection of all of the information a

school has.

1. blood vessel : 7. transcription 13. exocytosis 19. secretory vesicle
- chromosome 8. translation - 14. nucleus 20. target cell
RNA ~ 9.amino acids 15. endocytosis ~ 2L Golgi bodies -
mRNA- ~ ~ 10. ribosome . 16. gene 22. cytoplasm

nuclear pores  11. RER 17. bases
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protein 12. transport vesicle 18, alteration of protein




