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~ DNA Defectives

We use four letters ta code ail the Information contained in DNA: A, T, C and G. The letters ardg
groups of three. A group is called a codon.

DNA contains the information that is needed by your hody to make proteins. The different pre
specific functions, such as making our hearts, halr, eyes and ears. The smallest part of protel
acids. There are 20 amino acids. One or more can make up a protein, depending on the speci

Each amino acid is represented by at {east one codon, Because each codon is coded with thre
string of (etters used to represent the amino acids in a specific protein can get pretty {ong. To

scientists have made a kind of shorthand, and have given each amino acid its own leftery, corr
our alphabet.

Using this shorthand to represent the amino acids in a protein Is a way of describing, or “spe
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part of the protein. Written in this shorthand, the code is called the DNA Alias; each letter in the DNA Alias

actually represents a group of three letters (a codon).

When scientists see the DNA Alias of a particular protein, they can find the protein’s DNA seq
reversing the coding process. For fun, we can perform the same process on any word by conw
letter to the corresponding codon, and in so doing, find its “DNA sequence®. Let's try it with y

Write each letter of your pame on the lines betow:

Use the table on page 2 to help you convert your name into its DNA Alias.

sence by
erting each
our name.

Step 1:
Step 2:
Step 3:

Find each letter of your name.
Look at the Codon column to find the DNA code for each letter.

Replace each letter of your name with its three-letter codom:
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Our Alphabet Amino Acid Name = Sim

(The table shows simplified versions of the codons.
Mast amino acids are actually represented by multiple codons).
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feacher Information
Preparation

= Copy 1 blank bingo card for each student or team (included). If they wish to make
different cards and you are amenable to that you will need more than one card per
student.

» Copy a set of the "codon game cards” (mchuded).

e Cut these "codon game cards” into individual squares and place in a bingo basket
for drawing .

s Decide if students will play alonpe or in paired teams.

nstructions for Playing Codon Bingo

1. Provide each student or team with the following

« 1 bingo card

o several markers (penuies work well)

o 1 codon chart with RNA codons and their respective amino acids (found in
texts)

o 1 list of the twenty anino acids (found in texts)

o colored pencils

2. Darect the team or individual to write the name of all 20 ammo acids on their cards.
They may choose where they wish to posmtion them. They will have some amino
acids on their cards twice as there are 24 empty spaces to fill

3. Once the bingo cards are ready, draw 1 "codon game card” from the basket and
read the DNA triplet code to the class. {Please note: on the "codon game cards” the
small D' is the DNA triplet (sense strand) and the small R is the mRNA. codon. }
They must then transcribe the DNA base pair toplet into the RNA transcript. Then
using a codon chart, they translate the mRNA codon mto an amino acid. If they
have that anwino acid on their card sonxewhere they may place a marker on that
space.

4. Discard the used "codon game card” by laying it to one side. You will need it for the
checkmg process. Give the students enough time before drawing the next card -
especially in the beginnmg of the game.

5. Continue drawing and reading cards until someone yells "Bingo!" At this point
check his or ber decoding by having the student read the four or five marked amino
acids. Pomt out that this i1s now a polypeptide. While the student reads out the
amino acids, check for accuracy m the discard pile. If a student has made a mistake
and marked an inappropriate amino acid, he or she is out of the game for this round.

6. Reward the winper(s) in some way to enbance motivation. Play the next round.

Variation #1: When preparing the cards, allow the students to choose as many or as
few of the amino acids as they like and position them on the bingo cards. {Note: It
might be wise to restrict them from using fewer than two or three ammo acids. }
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Variation #2: The pace of the game can be slow or fast depending on the student

population. After a few rounds of practice, piclang up the pace can add a new
challenge.

Variation #3: Instead of calling out the DNA triplet code on the "codon game card"
call out the RNA codon and have them only translate into an amino acid. This is an
easier vanation and might be a way you would want 1o begin the first few rounds of
the game for beginners,

The teacher and students can create all sorts of vanations and rules to add interest.

ODON BINGO

FREE
SPACE
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e name of all 20 amino acids on their bingo cards and choose where you would like to position them.

Sindf there are 24 spaces, some amino acids will be written twice.

Free
Space
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v AAG v TAA v AGA v TGA
« UUBC |» ARUU |« UCU | RACU
pheaylalarine molsucine sexms threoins
v AAL v 7TAG v AGG v TGG
» UURA |« AUC |» UCC | ACC
leucine isaleucing sexring threopine
v AAC v TAT |v» AGT v 7TG7
» VUG [ RUA . UCR | ACA
lencine wsoleucine sering threonine
» GAA v TAC v AGG v 7GC
» CUU |« AUG | UCHE |« RCH
leucme methionma sexine threonins
p GAG [v CAA p GGA v LGA
« CUC |« GUU |« CCU | &CU
levcine walins prokxe alsnine
» GAL v CAG v GGG |» CGG
» CUR |« GUC |» CCC |« 6CC
lsusine valme proline alardre
v AAA v CAT v GGZ |» CGT
s UUU R Gllll « CCA n GCR
phenyslmine valing proline alardne
» GAC v CAC v GGC v CGC
» CUG |» GUG CC6 | G6CG6
euine valine - proline alanine
o ATA v 774 [» €77 |» 7CA
» URU | AAU |. GAR |. AGU
tyTosIe espargine ghmanic ecid serine
v ATG v T7G v CTC v ICG
« UAC |« ARC | GAG | AGC
tym;sim gIparagine ghatamic acid SETIOE
v AY7 v 777 v ACA |v 7C7
» URR |« AAAR | UGRA |» RGA
p ATC v 77C v ACC |v» 7CC
. URE |, ARG |, UGE |. AGE
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YA - The Double Helix

Recalfjthat the nucleus is a small-spherical, dense body in a.cell. Itis often called the "contro] center” because
1t conffofs all the activities of the cell including cell reproduction, and hegedity. Chromosomes are microscop:
threadlike strands composed-of the chemical DNA: (short for deoxyribonucleic acid). In simplg ter
s the production of proteins-within tbe cell. These proteins in turn, form the structiral ubj cells ¢
chemical processes within the cell. Think of proteius as the the building blogks for an orgamism,
proteifis mdake up your skin, your hair, parts of individual cells. How you look is laxgely determined by the
proteis that are.made. The proteins that are made is determined by the seql_‘xegp_e‘otP DNA in the nucleus.

Pagse:8-11

Chrorgogomes are composed of genes, which is a segment of DNA. that codes for a particular protein which in
for a trait. Hence you hear it commonly referred to as the gene for baldness or the gene for blue
anwhile, DNA is the chemical that penes and chromdsoriies are made of. DNA is called a nucleic
acid tecause 1t was first found in the nucleus. We now know that DNA, is also found in organelles, the
mitodprondria and chloroplasts, though it is the DNA in the nucleus that actually controls the tell’'s workings.

In 193, James Watson and Francis Crick established the structure of DNA. The shape of DNA is a double
helix feolor the title black), which is like a twisted ladder. The sides of the ladde are made of alternating sugar
and phogphate molecules. -Theé sugar is deoxyribose. Color all the phosphates pink (one is labeled witha

p").[| Color all the deoxyriboses blue (one is labeled witha "D") .
. . Pt
The rigngs of the ladder are pairs of 4 types of nitrogen bases. The bases are known by their coded letters A,
G T,

.| These bases always bond in a certain way. Adenine will only bond to thymine. Gugnine will only
vith cytosine. This is known as the "Base-Pair Rule". The bases can occur in any order along a strand of
\f The order of these bases is the code the contains the instructions. For instance ATGCACATA would

code for a different gene than AATTACGGA. A strand of DNA contains millions of bases. (for simplicity, the
agdl only contains a few.)

L

C;ior the thymines orange. C-g

Color the adenines green. E:K
| Color the guanines purple.

Cl)lor the cytosines yellow.

The JINA helix is actually made of repeating units called nucleotides. Each nucleotide consiss of three
efules: a sugar (deoxyribose), a phosphate which links the sugars together, and then one gf the four bases.
Two bf the bases are purines - adenine and guanine. The pyriridines are thymine and cytosipe. Note that the
ridlidines are single ringed and the purines are double ringed. Color the nucleotides using the sarhe colors as
you ¢blored them in the double helix.

Notelt Lithat the bases attach to the sides of the ladder at the sugars and not the phosphate.

The fgvq sides of the DNA. ladder are held together loosely by hydrogen bonds, The DNA cap actually "unzip"

whergit heeds to replicate - or make a copy of itself. DNA needs to-copy itself when a cell divides, so that the
ells each contain a copy of the DNA. Without these instructions, the new cells wouldn'{ have the correct

inforfhation. The hydrogen bonds are represented by small cixcles. Color the hydrogen bonds grey.

senger RNA

So, dbw, we know the nucleus controls the cell's activities through the chemical DNA, bit how? Itis the

fr
Titvp: /1w wni biolo gy comner. como/ workehes\s/DNA colonng. html Pagelo
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sequenge of bases that determine which protein is to be made. Thé sequence is like a-code that{we ean ngﬁw Lo

& [The seqtﬁence determines which proteins are made and the proteins defermine which pctivities will b -
. And

perfo at is how the nucleus is the control center of, the cell. The,only problem is that the DNA' is
too bigfto|go through the nuclear pores:’ So a chemical is usedto to re4d the DNA in the nucleys.: That = -
chemidpl is messepger RNA. The miessenger RNA. (mRNA) is small enough to go through the puclear -
pores. [t takes the "message" of the DNA to the ribosoriies and "tells thém"‘what proteins are*to be made.
Recall oroteins are the body's building blocks: Imagine that the code taken to the ribosomes is telling the
11boso ‘ o : S L

at1s needed - like a recipe.

Messefiger RNA, is similar to DNA, excépt that it is a single strand, and'it has po thymine. Iﬁs-t' ad of thymine,
mRNA contains the base Uracil. In addition to thatidifference, mRNA has the sugar ribose instead of :

deox bcise. RNA stands for Ribonueleic Acid. €olor the mRNA as you did the DNA, except:
lor|the ribose a DARKER BLUE, and the uracil bmm.‘(l:zﬂ - |

lueprint of Life . i

ylell in your body Has the same "blueprint” or the saxne DNA. Like the blueprints of a hquse tell the .
lafs how to construct a house, the DNA "blueprint" tells the cell how to build the organism: Yet, how can

arf be so different frorn a brain if all the cells confain the sare instructions? Although much work remains
In gengtics, it has become apparent that a cell has the ability to turn off most. génes and only w _
genes|hiecessary to do a job. We also know that a lot of DNA apparently is nonsense aod cod¢s for nothing.

Thesejedions of DNA that do not code for proteins are called "introns”, of sometimes "junk DNA". The
sectiogs of DNA that do dctually code from proteins are called "exons’ ‘ :

e
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Color{ghe images according 10 the instructions.

DINA - The Double Helix- Messenger
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g 1 Write out the full name for DNA.

21§ What is a gene?
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i 3| Where in the cell are chromosomes located?

DNA can be found in what two organelles?

5l What two scientists established the structure of DNA?

6l] What is tbe shape of DNA?

7 What are the sides of the DNA ladder made of?

"y

“What are the "rungs" of the DNA ladder made of?

19

11} The two purines in DNA are

: | ‘What sugar is found in DNA? In RNA?

. f
1 HNA is made of repeating units called

How do the bases bond tbgether? A bonds with G bonds with

<

2

pu—y

P
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CoLon
AP 1t TO
TIASTRUTTIONS,

y is RNA necessary to'actas a messenger? Why can't the code be taken directly| from the DNA?

teins are made where in the cell?

ow do some cells become brain cells and others become skin cells, when the DNA

-

Why is DNA called the "Blueprint of Life"?

e

in ALL the cells i

‘ y the same. In other words, if the instructions are exactly the same, how does one cgll become a braix
i another a skin cell? — )

—,

. NUCLEOTIDES







