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DNA Degectives

We use four letters to code all the information contained in DNA- A, T, C and G. The letters arg used in
groups of three. A group is called a rodon.

BHA contalns the information that is needed by your body to make prateins. The different prgteins have
specific functions, such as making our hearts, halr, eyes and ears. The smallest part of prote:gs are amino
acids. There are 20 amino acids. One or more can make up a protein, depending on the specific protein.

Each eming acid is represented by at least one codan. Because eash codon is coded with three letters, the
string of letters used to represent the amino acids in a specific protein can get pretty long. Tojavoid this,

scientists have made a kind of shorthand, and have given each amino acid its own lefter, corrpsponding to
our alphabet.

Using this shorthand Lo represent the amino acids in a protein is a way of describing, or “spe ling” this
part of the protein. Written in this shorthand, the code s called the DNA Alfas; each letter in the DNA Alias
actually represents a group of three letters {3 codon).

When scientists see the DNA Alias of 2 patticular protein, they can find the protein’s DNA seqpence by

reversing the coding process. For fun, we can perform the same process on any word by convprting each
letter ta the corresponding cadon, and in so doing, find its “DNA sequence”. Let’s try it with your name.

Write each letter of your fame on the lines below:

Use the table on page z to help you cenvert your name into its DNA Alias.
Step 4: Find each letter of your name.

Step 21 Look atthe Codon cotumn to find the DNA code for each letter.
Step 3: Replace each letter of your name with its three-letter cadon:
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DNA Defectives
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[The table shows stmplified versions of the codons.
Most amino acids are actuslly represented by multiple codons).
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{eacher Information
reparation

» 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.

e Copy a set of the "codon game cards” (mcluded).

» Cut these “codon game cards” into individual squares and place in a bingo basket
for drawmg .

» Decide if students will play alone ot in paired teams.

bs{ructions for Flaying Codor Bingo

{ 1. Provide esch student or team with the following:

‘ e 1 bingo card

o several markers (pennies work well)

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

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

o colored pencils

! 2. Direct the team or individual to write the name of all 20 amino acids on their cards.
? They may choose where they wish to position them. They will have some amino
acids on thexr 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 toiplet (sense strand) and the small R' is the mRNA. codon. }
They must then transcribe the DNA base pair triplet into the RNA transcript. Then
using 2 codon chart, they transiate the mRNA. codon mto an amino acid. If they
have that amine acid on their card somewhere they may place a marker on that
space.

| 4. Discard the used "codon game card" by laying it to one side. You will need 1t for the
' checking process. Give the students enough time before drawing the next card -
especially in the beginnig of the game.

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

6. Reward the winrer(s) n some way to enhance motivation. Play the next round.

Variation #1: When prepaniog 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 avmno 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, picking up the pace can add a new
challenge.

Variation #3: Jostead of calling out the DNA triplet code on the "codon game card"
call out the RNA codon and have them only translate into an amano acid. This is an
easier variation and might be a way you would want to begin the first few rounds of
the game for begmmers.

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

CODON BINGO

FREE
SPACE
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) BINGO Name:

Period: Date:

e tqc pame of all 20 amino acids on their bingo cards and choose where you would like to posjtion them.
ere are 24 spaces, some anino acids will be written twice.

Free
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» AAG v TAA b AGA |» TGA

« UUBLC » RAUL |« UCU | ACU
phenylalanins isoleucine sexm threonine

p AA7 v TAG b AGG |» 7GG

. BUA | AUC . UCC | RACC
Pucios isaleurine sexms threorane

v AAC [v TAT v AGT |» TG7

« QUGB » RAUA |, UCA | RACA
eurine oloncine gexine threonine

o GAA v TAC v AGG v TGC

» CUU |« AUB |« UCH |« RACG
ocme methionios seqme threonine

» GAG [v CAA v GGA |[» (GA

» CUC | GUY |« CCU | GCU
learine valine proline alanine

v GAT v CAG v GGG v CGG

« CUR |+ GUC |« CCT |« GCC
eucine valme prolize alaine

» AAA v CAT v GGI v CGT

«» UUUW |« GUA | CCA |« GCA
phenyalanine valine oline alanine

v GAC v CALC |» GGC b CGC

CUG UG | CC6 | 6GC6
Yeucine valine proline slanine

v ATA |v 7T7TA |» C7TT v TCA

- URL |- AAD |. GAA |« AGU
tyrasine espamgine gtemi: e serine

v AIG |» 716G |» CTIC |» 7CG

» URC |« AAC . GAG | AGC
YIOSIE asparagine gltamic acid SeTine

v A77 v 777 o ACA |» 7C7

» URAR |« RAAR | UGR | AGA
pmx.Jzzioxa e pbk;::gvewd e

p ATC v 77C |» ACC (v (T

, UAG |, ARG |, UGE |, REG
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thit the nucleus is a small spherical, dense body in a.cell. Itis often called the "control center" because
it conffolt all the activities of the cell including cell reproduction, and heredity. Chromosomes, a& micioscopic,
thread}ike: strands composed: of the chenuical DNA. (short for deoxyribonucleic acid). In simple terms, DNA.
contrd]s the production of proteins within the cell. These proteins in. turn, form the structiral units of cells and
contrdd all chenical processes within the cell. Think of proteins as the the building blogks for.an organism,

is méke up your skin, your hair, parts of individual cells. How you look is largely determined by the
i#s that are.made. The proteins that are made is determined by the sequegpc\ofb DNA in the nucleus.

omes are composed of genes, which is a segment of DNA that codes for a particular protein whichin
s for a trait. Hence you hear it commonly referred to as the gene for baldness or the gene for blue
sanwhile, DNA is the chemical that genes and chrotnésoriey are made of. DNA is called a nudleic
Lcause it was first found in the nucleus. We now know that DNA is also found in organelles, the
mitodjrandria and chloroplasts, though it is the DNA in the nucleus that actually controls the pell's workings.

In 1983, James Watson and Francis Crick established the structure of DNA. The shape of DNA is a double

helix ccjlor the title black), which is like a twisted ladder. The sides of tbe ladder are made of alternating sugar
plhosphate molecules. - The sugar is deoxyribose. Color all the phosphates pink (one is labeled with a

blor all the deoxyriboses blue (one is labeled with a "D") .

s of the ladder are pairs of 4 types of nitrogen bases. The bases are known by their foded letters A,

.| These bases always bond i a certain way. Adenine will only bond to thymine. Guanine will only

" bond|fvith cytosine. This is known as the "Base-Pair Rule". The bases can occur in any order along a strand of
All 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
imagd only contains a few.)

Color the thymines orange. Q

| Color the adeniues green.

blor the guanines purple.
| Color the cytosines yellow.

elthdt that the bases attach to the sides of the“ladder;t the sugars and not the phosphate.

The IPNA bhelix is actually made of repeating units called nucleotides. Each gucleotide consi ts of three
molegules: a sugar (deoxyribose), a phosphate which links the sugars together, and then one of the four bases.

Two :,.» the bases are punines - adenine and guanine. The pyrimidines are thymine and cytosine. Note that the

flidines are single ringed-and the purines are double ringed. Color the nucleotides using the sarhe colors as
4 Icﬁred them in the double helix.

The fhvd sides of the DNA.ladder are held together loosely by hydrogen bonds. The DNA can actually "unzip®
wheilit heeds to replicate - or make a copy of itself. DNA needs to-copy itself when a cell divides, so that the
tells each contain a copy of the DNA. Without these instructions, the new cells wouldn't have the correct
inforfloation. The hydrogen bonds are represented by small circles. Color the hydrogen bonds grey.

senger RNA

} w, we know the nucleus controls the cell's activities through the chemical DNA, but how? Itis the

¥

hatp:/fwe | bio'ogycomex,coxn/worksh\eeufDNAcnIoringﬂhlml Page l o




@S-FEB-2012 14:45

Jloﬁxv

of bases that determine which protein is to be made; ;The s‘gqugqqq 18 lj)kq-%x code that

DNA - The Do

The|Blueprint of Life -
Every elh_ in yé.ur bo&y hias the same "blueprint" or the sime DNA, Like_ the blueprints of a hg
buildefs how to construct a house, the DNA "blueprint" tells the cell how to build the organisiy

. so different fror a brain if all the cells contain the same instructions? Although mud
i¢s, it has become apparent that a cell has thie ability to'tumn off most, genes and only wark with the
1edessary to do a job. We also know that a Jot of DNA. apparendy is nonsense and cods

gions of DNA that' do not code for proteins are called “idtrons”, ot sometimes "junk INA.". The
 of DNA that do actually code from proteins are called "exons".
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The sequence determines which proteins are made and the proteins déetermine which

3t
what is needed - like a recipe.

bntains the base Uracil. In addition to thafidifference, mRNA has the sugar ribose ing

. ribose a DARKER BLUE, and the uracil brown. <.

v
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Y

+ RNA is similar to DNA, excépt that it is a single strand, and it has nio thymine. Ins 2d of thymine,
se. RNA stands for Ribonucleic Acid. Colot the aRNA as zou did the DNA, except:

ge: 9711
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we can pow .
hctivities will be -

_ And that is how the nucleus is the control center of the cell. The.ofly problem is that the DNA!is
|go through the nuclear pores:’ So a chemical is used'to to redd-the DNA in the nucley
ighl {s messenger RNA. The miessenger RNA (mRNA) is small enough %0 go-through t

t take's the “message” of the DNA to the ribosonties and "tells them what proteins are™t

is.. That = ./
e nuclear -
o be made.

roteins are the body's bujlding blocks Imagine that the code taken to the ribosomes is telling the -

t
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nise tell the
i: Yet, how can
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Color{ghg images according tO the instruclions.

DA - The Double Helix
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i Name
. 1l Write out the full pame for DNA.

What is a gene?
:; 3l Where in the cell are chromosomes Jocated?

DNA can be found in what two organelles?

What two scientists established the structure of DNA?
‘ ‘What is the shape of DNA? N

What are the sides of the DNA Jadder made of?

“What are the "rungs” of the DNA Jadder made of?
3
E ‘What sugar is found in DNA? | In RNA?
' . [How do the bases bond fogether? A bonds with G bonds with .

111 The two purines in DNA are
. 1
12 DNA is made of repeating units called

P
‘ 17 Why is RNA necessary toactasa messenger? Why can't the code be taken directly frpm the DNA?
| 14 Proteius are made where in the cell?
’ 14 How do some cells become brain cells and others become skin cells, when the DNA in ALL the cells
‘ exaclly the same. In other words, if the instructions are exactly the same, how does ope cell become a brain
i tgnothcr a skin cell? —~
t -
H 1 .
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TA/STRUTTOAS,

. Why is DNA called the "Blueprint of Life™?

NUCILFOTIDES.




