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LEARNING GOALS

1.

I can name the elements found in proteins and describe the basic structure of a protein.
Protein Notes p.3, Comparing and Contrasting Table: Nucleic Acids v Proteins p.11, & Molecule Review p.21

I can list the types of proteins and describe their functions.
Protein Notes p.3, Enzyme Lab (Handout), Comparing and Contrasting Table: Nucleic Acids v Proteins Table
p.11, & Molecule Review p.21

| can list the elements found in nucleic acids and describe the basic structure of a nucleic acid.
Nucleic Acid Notes p.5 & Comparing and Contrasting Table: Nucleic Acids v Proteins p.11

I can list the types of nucleic acids and describe their functions.
Nucleic Acid Notes p.5, Building Nucleotides & DNA The Yummy Way p.9, Comparing and Contrasting Table:
Nucleic Acids v Proteins p.11, & Molecule Review p.21

| can compare and contrast DNA and RNA.
Nucleic Acid Notes p.5, Comparing and Contrasting Table: DNA v RNA p.11, & Molecule Review p.21

I can describe the structures and functions of mRNA, rRNA & tRNA.
Nucleic Acid Notes p.5, Protein Synthesis Notes p.12, & Molecule Review p.21

7. 1can describe the process of transcription, including the functions of all of the molecules that

take part in it.

Protein Synthesis Notes p.12, Cut & Paste Activity (Handout), & Protein Synthesis Worksheet (Handout)

8. Ican describe the process of translation, including the functions of all of the molecules that take

partinit.

Protein Synthesis Notes p.12, Cut & Paste Activity (Handout), & Protein Synthesis Worksheet (Handout)

9. | can explain what a mutation is, describe the different types and their possible outcomes.
Mutation Notes p.17 & Mutation Activity p.18

VOCABULARY

* Adenine

¢  Amino acid

* Anticodon
Base-Pairing Rvle,
e Chromosomal mutation
e Codon

* Cytosine

* Deoxyribonucleic acid

* Double helix

* Enzyme

*  Frameshift mutation

Gene

Gene mutation
Guanine
Messenger RNA
Mutation
Nitrogenous base
Nuclear pore
Nucleotide
Nucleus

Peptide bond
Polypeptide chain

Point mutation

Protein

Ribonucleic acid

Ribosome

RNA polymerase ;
Thymine !
Transcription

Transfer RNA

Translation

Uracil



Remember to copy down the warm-up question from the board. Answer the warm-up using your knowledge
and notes. When we review the question as a class it is your responsibility to correct your answer. If you are
absent, it is your responsibility to get the warm-up and correct answer from a classmate.

9-26-14

9-29-14

9-30-14

10-1-14




10-2-14

10-3-14

10-6-14

10-7-14

10-8-14




LG 1 - can name the elements found in proteins and describe the basic structure of a protein.
LG 2 - | can list the types of proteins and describe their functions.

e Monomer: (AW N0 acid
QO different amino acids

Example — —r\’\“) fophan
e Polymer: \go\\”’_)g\)\“\dk chonn

) by AIphe

Reason for Name: p&@’ﬁC\L \OOOAS \rw\d,am'mo md_s
‘\‘ngmcr

Smallestchain— L5 qmino qCid S

Largest chain = 31} 000 QuMiNO acids

Pleated she

e Structure: g Alpha, hellx

o Chonas of amiao Geids o\ Yoform a 3-D simpe, ) l

- LookS \ike a Yol — %
> N

¢ Elements:
C_.'cwr‘oon , O - OK\/ae,n ’\-\ - \n\/dmﬂw, + N - \’Y\‘(YDSU(\

¢ Qverall Function:

Poack of all livig pro cesses
Broken into 8 different types/functions in the body:

1. Type: Conkrachle « Motor

Function: W\O\/un(,(H-

Examples:
¢ Actin and myosin are responsible for the movement of muscles.
» Other proteins are responsible for the undulations of the organelles called cilia & flagella

2. Type: \;}p(«\bﬂ&\
Function: _ CoOrdunashon of Orgo.nisms OCHV”A\/

Examples:
* Insulin, a hormone secreted by the pancreas, helps regulate the concentration of sugar in the

blood of vertebrates




3. Type: C{'\Z\,I mesS |

Function: Aggg\gcﬁc gghggﬂ'\cw\ Y‘Qac'\;lons (S’pzco\s WUP\\

Examples: Digestive enzymes catalyze (speed up) the process of breaking down food:

* Amylase — breakdown of starches to sugars
mylase - breakdowh of ; ey adl
J Lapaﬁ_e—dlgestlons of lipids )
* Protease —digestion of proteins (yes, digestion of proteins by proteins) end \a - Q3¢

* Cellulage — breakdown of cellulose (found in herbivorous animals)

4. Type: _ S¥reochral)
Function: 5‘&")9&4—

Examples:
* Insects and spiders use silk fibers to make their cocoons & webs
e Collagen & elastin provide a fibrous framework animal connective tissue
* Keratin is the protein of hair, horns, features, and other skin appendages

5. Type: Shrag,&.
Function: Shmgc of Amico A

Examples:
e Ovalbumin is the protein of egg white, used as an amino acid source for the developing embryo
e Casein, the protein of milk, is the major source of amino acids for baby mammals.
* Plants have storage proteins in their seeds

6. Type: Transpor‘\'
Function: Tfan9w¥ o‘- oYher subshanceS

Examples:
* Hemoglobin, the iron-containing protein of vertebrate blood, transports oxygen from the lungs
to other parts of the body
* Other proteins transport molecules across cell membranes

7. Type: Rg,c,(,p\‘w
Function: __Response of cel\ 4o chemical shmult

Examples:
e Proteins built into the membrane of a nerve cell detect chemical signals released by other nerve
cells

8. Type: DQQQ‘\S'NL
Function: 'Pro-\—w\- a-?JaJ\nS" disease

Examples: _
* Antibodies (proteins) combat bacteria and viruses.

In short — what do proteins DO? @ V&RVT atl! N el ‘




INTRODUCTION

In order to obtain energy and other essentials, our bodies must break down the food polymers that we consume, such
as carbohydrates, proteins and lipids. Specific enzymes catalyze all of these reactions. Liver and other tissues contain
the enzyme catalase. This enzyme breaks down hydrogen peroxide (H,0,This necessary because our cells create
hydrogen peroxide during a sub-process of cellular respiration. Hydrogen peroxide is poisonous to our cells, so it must
be immediately broken down. Our cells are constantly making poisonous chemicals, but they don’t die because a variety
of different enzymes break down the poisonous chemicals into harmless substances. The reaction you will be seeing
today does just that. Write the chemical equation below:

What are the two products of this reaction? and

Are either of these two chemicals harmful to your body?

PURPOSE

To determine...
*  What does catalase do?
* Are enzymes reusable, or do they get used up during a chemical reaction?
*  Which tissues contain catalase?

MATERIALS
e Test tubes ¢ Hydrogen peroxide (H,0,) ¢ Chicken
* Forceps e 10mL graduated cylinder e Apple
e Scissors e Liver - raw and cooked e Potato
PROCEDURE

Throughout this investigation you will estimate the rate of the reaction (how rapidly the solution bubbles) on a scale of
zero to five. (0=no reaction, 1=slow, ..... 5=very fast) For part 1 of the procedure, assume that the reaction you will
observe is at a rate of “4”.

Part 1: What does catalase do?

1. Place 2 mL of hydrogen peroxide solution into a clean test tube.

2. Using forceps and scissors, cut a small piece of liver and add it to the test tube. Push it into the hydrogen
peroxide with a stirring rod. Observe and record the rate of reaction in your data table. (Remember, we're
calling this one a “4”.)

a. What gas is being released? (ANSWER QUESTIONS IN DATA TABLE)

b. Recall that a reaction that absorbs heat is endothermic and a reaction that gives off heat is exothermic. Feel
the test tube with your hand. Based on your observation, is this reaction endothermic or exothermic?

c. Now that the reaction is complete (meaning it's done bubbling), what is the liquid in your test tube?

Part 2: Is catalase reusable?

Pour off the liquid from part 1 into a clean test tube.

What do you think would happen if you added more liver to this liquid?

Add a new piece of liver to the test tube and record the reaction rate in your data table.

Explain your results (why did that happen?).

Add another 2mL of hydrogen peroxide to the liver remaining in the first test tube and record the reaction rate in
the data table.

Is catalase reusable?

wo N aE

-



Part 3: Which tissues contain catalase?

1. Place 2mL of hydrogen peroxide in each of four clean test tubes.

2. Add a small piece of potato to the first test tube and record the reaction rate in the data table. Add a small piece
of chicken to the second test tube and record the reaction rate. Add a small piece of apple to the third test tube
and record the reaction rate. Add a small piece of cooked liver to the fourth test tube and record the reaction
rate.

g. Which tissues contain catalase?
h. Do some contain more catalase than others?
i. How can you tell?
j. Does the cooked liver perform the same way as the raw liver? Give a possible reason for this.
DATA TABLE
Reaction
Rate Observations and Questions
(0-5)
a.
b.
i
£ | Normal Liver
o
c.
d.
Liver added to Used H,0;
e.
o
=
(T
(=9
Reused Liver £
g.
Potato
h.
Chicken
" i
S | Apple
[
j
Cooked Liver




N IC

LG 5 - | can compare and contrast DNA and RNA.

LG 6 - | can describe the structures and functions of mRNA, rRNA & tRNA.

The Parts of a Nucleic Acid

e Polymer: fUu,c,le,,'Q_ ACA‘A

e Monomer: r\)w_ieo}{Ae
0 Su%af
° Phos p\ﬂa‘k C’m*ﬂ?
°© Nl-\'\’ba% Ba.se

* Elements: (- Co-rbrm, H - %olra%en, O - Oxﬂf)e“
Ph os pk or Qu-S

N~ Nl"h’bﬁ@n} P_
* Types:

LG 3 - | can list the elements found in nucleic acids and describe the basic structure of a nucleic acid.
LG 4 - I can list the types of nucleic acids and describe their functions.

o DNA- Deo758,r;‘ba'nu,¢,"€|‘<. QCA‘A

o RvA- Ribonue leic RAad

About DNA
e Sugar type: Decp'xa rt(bc‘)sﬁ

* Four nitrogen bases types:
et ———————

o Adenine (R)
o Guonine ((?7
° Caa fosine. (C,)

© Tha‘ mine (T)

* Base-pairing Rule: )
o P pairs wth T
o (> pa,{r*s wth C

o Given the following strand of DNA, write the complementary strand of

DNA below it:
CGCTTA

CCAQG
GCGLART GGTCL

?‘EHQ»
N o Gy
] ]
: 4 Nitrogehous
Q) ~om e (oo O 0 base
0
Phasphate
group ;
O OR
Sugar
TGuanine | | Gylosine Tiymine

e ,

Ik\d’!‘mma "I’hym’na

"eylosing




* Structure: Tu)o C/"\a,,ng U/P e, eo-h dQ.S QM% x:l:,:'::
OJHW-'/L\QJ “’0 crea}e_ (VS ”'}'W'SLea\ m(}!'ﬁﬁiﬂﬂ ik ,A H bases — S

)adAe( . ~’)0\Jo/€_ HQ];)a

o Ladder sides:

» Mode oL Sug P'{'\ospl\afé e s,
* Lalled “\e— S%M phosphute hock bme @
‘X sides run jn oppos;k A«reobd,;gmm“”* P - ::H:: :
o Ladder steps: group B Hee

Two n; Mgm bases  bonded
Tgdrer by hydngen bods,

* Function:

PNA codes for proterns,

About RNA

* Sugar type: Y"I\OOS(,

* Four nitrogen bases types:

o Ademne (A)
o Guanine (&)
° Cytosine @\
o (Leasi) (_\A)
* Base-pairing Rule:
o B paucs with A-U
o L pwirs with G C“G\
o Given the following strand of DNA, write the complementary strand of RNA below it:

CGCTTACCAGAT
GCGAAUL GGWC WA

* Structure: (Opg C\r\O:J\O Oc‘ (\\LC\LD'\"\CAQ-S

*  Function:

H@/\p bui\d p(olrt'ms u-s'mj DNAS  code




e About Each Type of RNA:

1. mRNA:

= Stands for: me,SSCWﬁeX \ZNQ
= Specific Function: CM(‘\LS DNQ Code OU“’ O£ W nuc\wS

= |mage:

CGCAU

¢ codon: 3 oo Pdes 00 MRNA (wlways starts
with AWG )

=
=

2. tRNA:

= Stands for: TVMS Ccr RNQ v
pe

= Specific Function: C gebyeS ﬁ'm'\‘s\o AC.&‘O\ fmg“/

(G e U Tyt ko
v"k ! U g

Dbaap Yo A, \
= [mage: ~ i ) eu
] L [eR A k"‘. o i

{3;*‘:"3}{»

mapmr sham

= Anticodon: 3 pucleo Hrdes on 1+ RNA c—o’e

- c_om@\'.mm-\mry 4D (_()Q;rg w"ph) Gﬂ):ﬁ
o codwn of MRNA, njeadon A=Y,
~€x Codon= AUG  pnfiedm= LAC o A
3. rRNA:

= Stands for: Q;\oosmu N A

= Specific Function:
Poct of d iooyme Ceel par‘ﬂ
which reads wm RNR

assembies cmino ocids i0fo
o PD\‘/P"'?“de‘ hadnh |
= |mage of a Ribosome:
- Beige: rRNA
- Blue: Protein (blob!)
- Green: Active site

10



The Discovery of DNA’s Structure

* [nthe early 1Q 5(2 b a British scientist named Qqsa \ C\O\ Feanlc \‘m began to study
DNA.

* She used )< - Y&\/ d,i QC(‘ mC\:\Oq to get information about the structure of the DNA

molecule.

. Frands Clar\ and .SQMQS W a0 used Franklin’s images to discover the shape

of DNA: A dovble e\

* They built 3-D models from information Franklin discovered about the shape of DNA.

DNA Vocabulary
* Gene: Sechhon of DNA Yhat codes "FN‘ o
protan .
me\«,‘m ru}\x)
* Chromosome: Piece. of DNAQ (,on*o:m]nﬁ

mony genes ( prottio ook Yook )

* Genome: Colleckion of Os.l\ clhromosom ¢S
N an or gonism Of species.
(P(DMQ cook \000\(- DA
Primitive v Advanced Organisms i \
* |n primitive organisms (bacteria):
o No nucleus
o Most have one single circular DNA
molecule (one chromosome in its

genome)

* In advanced organisms (plants, animals, &
fungus):
o Many have more than ___{ OO0
times the amount of DNA as bacteria.

o Locatedina Y\UC\LUS

o Genome contains multiple chromosomes, depends on organism:
=  Humans: L\ L
*  Fruit flies: %
= Sequoia trees: 9"’)'




’LG 4 - | can list the types of nucleic acids and describe their functions.

Review:
1. What is the monomer of a nucleic acid?
2. What are the three parts of the monomer?
3. What are the four nitrogenous bases found in DNA and their abbreviations?
4. What does the rule of base-pairing state?
5. DNA’s shape is known as the (twisted ladder).
6. What are the sides of the ladder called for DNA?
7. What are the rungs of the ladder made up of?
8. How are the two sides of the ladder held together?

Now its time to build:
1.

4,

12

Wash your hands and your workstation. Lay down some paper towel to build your models on.

Gather your materials: 4 marshmallows of each color, 16 red licorice pieces, and 16 black
licorice pieces. (Toothpicks are at your table)

Assign roles: Red licorice:

Biack licorice:

Pink marshmallow:

Yellow marshmallow:

Orange marshmallow:

Green marshmallow:

Toothpicks:

Assemble all 16 nucleotides:
* For each bond only use a half of a toothpick.
* Be sure that your phosphate group is coming out of the top of your sugar and the nitrogenous

base is coming out the side of your sugar.




5. Create a DNA strand that is 8 nucleotides long and reads: AAG‘TCGCT

* Note: make sure the sugar-phosphate backbone is intact so you can pick up the strand

6. Create a complementary strand of DNA using the rule of base pairing.

*  Write down the bases in your complementary strand:

e As we discussed in the notes, the sugar-phosphate backbone should go in opposite directions.
7. Make sure that your DNA model is bonded together completely, then pick up the model and give it the

correct shape. What did you do to your model to give it the correct shape?

8. Call your teacher over to check your model.

Analysis

1. What part of your model represented the sugar-phosphate backbone?

2. What part of your model represented the nitrogen bases?

3. What part of your model represented bonds between the molecules?

4. What type of bonds would be found between the nitrogen bases of DNA?

5. Describe how your model represented rule of base pairing.

DNA &g "
Molecule: & N
Two i

Vi ews Adenline and

6. If this were a model of an RNA molecule, how would it be Guanine

different? (List 3 things) Phosphate

o]
aroup 0552__0.

Clean-up
You may eat your model! (Remember to remove the toothpicks
first ©) |

Return your cup of toothpicks to the supply table. Throw away all other uneaten materials and your paper
towels in the trash.

13



g

LG 1 - | can name the elements found in proteins and describe the basic structure of a protein.

LG 2 - I can list the main types of proteins and describe their functions.

LG 3 - I can list the elements found in nucleic acids and describe the basic structure of a nucleic acid.

LG 4 - | can list the types of nucleic acids and describe their functions.

Nucleic Acids v Proteins

Polymer

Nucleic Acid

Protein

Monomer

Elements

Structure

Overall
Function

Types

LG 5 - | can compare and contrast DNA and RNA.

Only DNA

Both/Have in Common

Only RNA

Naming

Monomer
Parts

Rule of
Base-Pairing

Structure

Function

14



LG 6 - | can describe the structures and functions of mRNA, rRNA & tRNA.
LG 7 - | can describe the process of transcription, including the functions of all of the molecules that take part in it.
LG 8 - | can describe the process of translation, including the functions of all of the molecules that take part in it.

Protein synthesis is made up of two main processes and involves a number of cell parts and a number of
different molecules.

Sub-Process #1: TRANSCRIPTION

Reason for Name: /{}@”V\BC(*,' \3"‘"% DWA code  info LA

H . v Cheamatin
Location/Cell Parts: , Geurrounds nucleoles)

* Nucleus - location of DN(‘\

Nuelear pore ompk

Nuetenlys,

* Nuclear pore — Y\°\C in the membrane of the nucleus

Tnnce wiclonr
evelops -

Outer nbelear
anveinpe

Molecules Needed:

* DNA-holds the CDC)\C for every K‘)('O\'C\(\ made by the body.

* RNA polymerase —an CX\'Z-\'IMC that makes mRNA during transcription.

RNA
polpnierne:

* mRNA-actsasa me,ssag L from DNA.

15




Tramgerijst on wrdt

Steps of Transcription: | -
1. Inthe nucleus, RNA polymerase attaches to ( RNA pal ymerise

DNA & unzips it at the beginning of a gene. -

DA of gene

Tnitigtion site Termingivrg site

2. RNA polymerase uses one side of the DNA m/
strand as a template to make a complementary Ay
mRNA molecule.

ciunyauUn Non-template 3 Eﬁﬂ,ﬁ.i of
___ strand of DNA Browing

RNA nucleotides RNA

o

Diraction of transcription

\L\u (“dqwnsuuam") S 4 Template
S e T strand of DNA
Newly made
RNA

3. Atthe end of the gene’s code, RNA polymerase

detaches from DNA and mRNA is released.

#
RINA
polymerase

4. mRNA leaves the nucleus through a nuclear pore.

Transcription Animation Links:
e Animation #1: http://www-class.unl.edu/biochem/gp2/m_biology/animation/gene/gene_a2.html
* Animation #2: http://www.stolaf.edu/people/giannini/flashanimat/molgenetics/transcription.swf

16



Sub-Process #2: TRANSLATION

Liarge
; . ribosoma
Location/Cell Parts: -(:\ ) d ‘ subunit
e Cytoplasm — Al in the cell.
e Ribosome — Part of the cell containing _¥ Q.ﬁp\
and where __ XY\ N0 O.C‘\ds are

assembled into a _?O\\{?L'O’\"\d <

chain.

Molecules Needed:
« mRNA - Carries the _1 2&& message out of the _N\\) c\evs toa__ Yiloosomne

GCUGAGCUAGCEGALAA

* tRNA —Responsible for Ycons Fee (\g the correct __ Q00 QG C\
to the ribosome.

GAU

« Amino acids —The _MOnoon&  (building block) ofa P(D"'C—\ﬂ

* Polypeptide chain — A long chain of omMmino O C‘td S
held together by Pep nde bonds.

porgesymen

* Protein —One or more ,P.Q, \‘)5\’\6\6_ fehatn...

chains folded into a specific 2-D shape.

o chaln

Vocabulary:
* Codon-— '3 nucleotides on an W\RN‘\ molecule. , (k) Homoglobin

R —————,

e Start codon —translation begins at this codon, A u- ('\'5

S ——————y

* Stop codon —one of three codons that signal translation to S‘\‘D? : UAA, UAG & UGA.

* Anticodon — 55 nucleotides on a kQNA molecule ( CGIIS‘:)SMIW&)A_@Q; toa

codon on mRNA)

17



Steps of Translation:
1. mRNA travels through the cytoplasm and attaches to a ribosome.

2. The start codon (AUG) on mRNA passes through the ribosome.

3. AtRNA with the complementary anticodon (UAC) enters the
ribosome and attaches to the start codon. This tRNA molecule has
brought with it the amino acid methionine (see codon chart on the
next page).

4. The ribosome shifts down to the next codon and a
complementary tRNA attaches and brings with it the next
amino acid.

5. The two amino acids are linked together by the ribosome with a
peptide bond.

6. The first tRNA molecule detaches from its amino acid and is
released from the ribosome to find a free methionine amino
acid and wait until it’s needed again.

Reledsed

7. The ribosome shifts down again to “read” the next codon
and steps 5 — 7 are repeated.

18

MRNA binding site Initiation, or

MRMA
binding site

First codon

Peptide
bond

Dipeptide

first, codon

Psite  Asite

Second codon

Third codon



8. The polypeptide chain grows until a stop codon
passes though the ribosome and all molecules
are released (MRNA, tRNAs, & polypeptide chain).

Release
factor

Translation Animation Links:
¢ Animation #1: http://www-class.unl.edu/biochem/gp2/m_biology/animation/gene/gene_a3.html
o Animation #2: http://www.stolaf.edu/people/giannini/flashanimat/molgenetics/translation.swf

Codon Chart

Shows how the 20 amino acids are coded for by the
64 different codons.

4,
“y
To use, start in the middle with the first letter of the N i
codon and move outwards. T,
Valing A :
Practice: S
* Codon: GCA = Amino acid: A\&(\\(\C )
Arginine A
Y M,m»*"“"z“w - c
* Codon: UCA = Amino acid: &Y\(\@ goihe }ﬁé
v"f}/'
w”"ﬂ c‘;\(\
¢ What amino acid does the start codon code W
e
for? <

* What are the three stop codons?

WAA : UAG )\LGW(\

19




LG 9 I can explam what a mutat/on /s, descr/be the different types and their possible outcomes.

What is a mutation? A\ C\’\M\SL oc¢ m(g,\-a,kc i DNA

What causes a mutation to happen?
e Sometimes cells make YY\‘\S\-&JL&S when __ o(lD\/\ ng their DNA.

. _Roadiaboo (like sunlight, microwaves, atomic bomb) and
chemicalS  (carcinogens, nuclear waste, “green ooze”) can cause these

mutations to happen ynoyfe FVLO: uu\HL,/

The two main types of mutations are:
1. GENE mutations (2 types):

2. _Yoink Wulkathen - in which a single ﬂlLC\(’,olf\O\C is affected. This type of
mutation usually changes one amino QCJC\ ina Pmﬂm .

b, Erame - Sy Mulation - inwhich the rmdma Same 7 is shifted.
The genetic code is read in groups of 3 _bases . So, \n RU"\’\GQ or
e\l a nucleotide changes the reading frame and affects every Sh nﬁ\t amino

QC_,\'d that follows the mutation.

2. CHROMOSOMAL mutations (4 types): i
jQ\U\'\D(\ - a whole section of a chromosome is missing, meaning there is no ‘

mformatlon for _Q_(_\_L or SQ,UU(‘(L\ 8 ones

b. D\LO\» (.0:\'\0{‘ -a sectlon of the chromosome has one or more m @‘ 3

d. \{\\Nfs \O N - when the genes on a single chromosome £ h ‘ ) s‘iﬁ‘\‘i and

arethenin YN SE order.

v

20



LG 9 - I can explain what a mutation is, describe the d/fferént types and their poss)‘b/e outcomes.

Point Mutations

1.

2.

9.

Here is the original strand of DNA: TAC GCA TGG AAT ...etc.

Transcribe this DNA message into mRNA:

...etc.

Translate this mRNA message into a polypeptide:

..etc.
The same strand of DNA, but with a substitution (bolded): TAC GTA TGG AAT ...etc.
Transcribe this DNA message into mRNA: ..etc.
Translate this mRNA message into a polypeptide:

..etc.

Compare the two polypeptides created in steps 3 & 6:

The same strand of DNA, but with a different substitution (bolded):

Transcribe this DNA message into mRNA:

TAC GCG TGG AAT ...etc.

..etc.

10. Translate this mRNA message into a polypeptide:

..etc.

11. Compare the polypeptide you created in step 10 to the original polypeptide created in step 3:

12. Does every point mutation (or substitution) cause a change in the polypeptide created?

13.Why or why not?

21




Frameshift Mutation

22

14

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Here is the original strand of DNA: TAC GCA TGG AAG ...etc.

. Transcribe this DNA message into mRNA; ...etc.

Translate this mRNA message into a polypeptide:

..etc.

The same strand of DNA, but with a deletion: TAC GCA GGA AGA ...etc.

Which nucleotide was deleted (compare to #14)?

Where did the last “A” come from?

Transcribe this DNA message into mRNA: ...etc.

Translate this mRNA message into a polypeptide:

...etc.

Compare the two polypeptides created in steps 16 & 21:

The same strand of DNA, but with an insertion: TAC GGC ATG GAA ...etc.

Which nucleotide was inserted (compare to #14)?

Where did the last “T” go?

Transcribe this DNA message into mRNA: ...etc.

Translate this mMRNA message into a polypeptide:

...etc.

Compare the polypeptide you created in step 27 to the original polypeptide created in step 16:




29. Does every frameshift mutation (deletion or insertion) cause a change in the polypeptide created?

30. How much of the protein is effected?

Chromosomal Mutations
31. Cri-du-chat (cat cry) syndrome: Affected children have a cat-like high-pitched cry during infancy,
mental retardation and physical abnormalities. This syndrome occurs when part of chromosome 5 is
missing.

This is an example of a chromosomal

32. Mantle Cell Lymphoma, a type of cancer that is not considered curable, is caused by parts of
chromosome 11 and chromosome 14 trading places.

This is an example of a chromosomal

33. Sometimes the X chromosome can break in two places and come back together in reverse order. This
can cause mild mental retardation, short stature and cleft palate.

This is an example of a chromosomal

34. In Antarctic Ice fish there was a mutation that caused created two copies of the gene for protease.
One of the copies mutated which resulted in a protein that acts like antifreeze. This was beneficial to
the species.

This is an example of a chromosomal
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LG 1 - | can name the elements found in proteins and describe the basic structure of a protein.

LG 2 - I can list the main types of proteins and describe their functions.
LG 4 - | can list the types of nucleic acids and describe their functions.

LG 5 - I can compare and contrast DNA and RNA.
LG 6 - | can describe the structures and functions of mRNA, rRNA & tRNA.

Color each box below to correspond with the molecule(s) that match the description or picture. If two molecules match the
picture or description then color the box % one color and % the other color.

DNA = Red

Picture of Molecule

mRNA = Orange

tRNA = Yellow

Protein = Green

RNA Polymerase = Blue

CCUAGCGGACAA

volvindrsse

Monomer of molecule

Nucleotides made out of deoxyribose, a phosphate

Nucleotides made out of ribose, a phosphate

group and one of the following nitrogeneous bases: Amino acids group and one of the following nitrogeneous
ATCG bases: A, U, C, G
Shape of molecule
picket fence Twisted ladder A specific 3D shape. Usually looks T shaped with 3 bases sticking down and an

amino acid attached to the top.

Location of molecule in the cell

Found only in the nucleus.

Made in nucleus but travels out a
nuclear pore, through cytoplasm to the
ribosome.

Everywhere inside and outside

of the cell.

Found in the cytoplasm.

Function of molecule

Brings amino acids to
the ribosome during
translation.

Holds the code for all
proteins in an
organism.

Structure, transport,
regulates chemical
reactions, storage, sends
messages, receptors,
movement, defense.

Carries a copy of
DNA’s code out to
the ribosome.

Unzips DNA and
polymerizes RNA
nucleotides to produce an
mRNA strand during
transcription.

Miscellaneous

3 bases on this
molecule are called a

3 bases on this
molecule are called an

The two sides of this
molecule are held

The parts of this
molecule are held

This molecule is an

codon. anticodon. together by hydrogen together by peptide enzyme.
bonds. bonds.

Base Pairing Rules:

DNA: RNA:
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