A REAL JEWEL THIEF

At 9:30 am on the morning of October 49, Mike
Johnson was making his usual rounds at +he
Lakeside Mall when hé came upon an Unnerving
Sight. On€ of theé glass display cases at+ the
JewelryMart was smashed. The priceless
diamond necklace that had been prominently
displayed there had vanished!

Johnson immediately called +he police.

When the detectives arrived, they were greeted
by the€ store’s mos+ experienced salesperson,
Tracy Smith, who was just coming o work. She
Explain€d that she hadn't b€en at the store since
closing a+ 9pm the night before, wheén she had helped
A young man named Robert+ Jones choose an
€ngageEment ring for his girlfriend. As they talked,
the€ store t+elephone rang. Ms. Smith answered i+.
wWhen sheé réturneéd +o the counter, Mr. Jones was
gone. Or was he?

The store alarm had not gone off when the robbery took place. This led
th€ dEtEc+tives to narrow down their list+ of suspects to include only the
three people who had most récently been inside +he store.

All three were called +o the police s+ation.
Each was asked +o provide a cheek swab
for 2aDNA t€s+. The robber must not have
realized +tha+ +the brokén glass caused an
injury and théreé was blood Ieft in s€veral
drops on the store carpe+ and there was a
small smudge on the glass case. The blood
smear did not contain a récognizable
handprint or fingérprint. T+ was swabbed
UpP and taken to the crime lab for DNA
TE€sting.

All three suspects swear they arén't the oneé résponsible for +he
robbery. The detectives arén't worried. They know they would find +the
culprit. They have the power of forensic science.

wWho do you think stole +the necklace?

Read the information on theé nex+ page +o Iearn about using gel
Electrophoresis to create a DNA fingerprint. HElp the investigators
discover the truth behind this terrible crime.
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DNA FINGERPRINTING

DNA fingerprinting is a t€chnique that has been useéd since the 1980s +o
idEntif'y suspects involved in serious crimes, including murder. DNA may
be |left at a crim€ scene in the form of saliva, blood, or semen that is +hen
collected and proc€ssed in a forensics science lab. No two individuals,
Except for identical twins, will have +the same DNA profile, and just like a
fing€rprint from a fing€r, a person's DNA fingerprint can identify the
pErpE€trator of acrime,

On€ of the most common DNA fingerprinting
procedures uses réstriction enzymes +o cu+t
a DNA sampl€ into s€gments following a simple
rule. The enzymes [oca+t+e a particular base
s€quence, and cut the DNA apart any +ime +hat
s€quence is identified. This results in DNA
fragments being produced in varying Iengths.
The assortment of fragmént sizes varies
greatly from on€ individual to anotheér and
makes identification of a particular pe€rson
pPOSSible.

The DNA segments are injected into a gel
that is very much like plain jello - with no
color and no flavor. An e€lectric charge is
applied to the gel using a power source and
the DNA fragmeénts separat+e by size. The
smallest+ fragment+s move fastest+ and
farthe€st+ away from theé neéga+tive pole and
Toward the positive pole. This technique is
Called gsel electrophoresis.

DIFFERENT DNA SAMPLES wheén the process is -F‘inished, a visual
N répr€s€ntation of the€ résults is created by
E producing an x-ray of the selma+terial.
] LInvestigators thén analyze the x-ray and
s e

U\\

draw their conclusions.

DNA t€sts have proven very reliable over the
y€ars. Continual advances in forénsic science
and DNA fing€rprinting as a whole have made
thé€se +€s+s almos+ foolproof.

Today the tes+ has many applications. T+ may be used +o determine
whether a family relationship €xists bEtween +wo peoplE, 10 identify
organisms causing a disease, +o solve crimes, and even +o provide hints
about the evolutionary relationships of two different species. There
have been many instances where DNA fingérprinting has actually been
USEd t0 release a man who was wrongly Jailed £or a crime he didn't commi+.
Prior 10 the lat€ 1980s, DNA t€chnology was not available +o provide
informa+tion +o crimeé investigators.
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MODELING DNA FINGERPRINTING

You are going to act as the crime [ab investigator who will prépare the
DNA fingerprints that will b€ uséd in this case.

For this t€st, you will us€ the€ information providéd by your t€acher
about the blood stain found at the crime& scéne and about €ach of the
t+hree suspects. Each profile includés a strip of IEtters that répresents
a segment of DNA. ThE Ie+tErs on the€s€ strips stand for the sequence of
bases in the DNA molecules. They will bé cut and sort€d using our model
of electrophoresis +to form DNA fing€rprints.

Scientists use réstriction enzymes to bind with and cut specific base
sequences within the DNA. You will simulate the use of an Enzyme that
binds t0 the€ base seéquence AATT and cuts between the AAand TT.

1. Obtain the information graphic about
t+he blood a+ theé sceéne, and a gel
electrophoresis table from your
t+eacher. Locate +the DNA sampl€ strip at
the bottom of th& graphic.

2.Use scissors to cut the€ DNA strip
from the dat+a graphic.

GCCAATTGCATGCATAATTGCGCGACAATTCGGCGCA

3. Look over the pat+ern of ACGT s on the strip. See€ if you can locate
any areas with the sequence€ AATT. This is th€ way a r€striction Enzyme
would know wheére +o cut a DNA molecule. I you £ind AATT, cut the strip
bet+ween the AA and +the TT. Continue€ along the strip cutting in the middle
of all the AAT T sequences. This will result in several fragments of DNA

of varying lengths.

| _Blood SampleFoundat Scene

4. Count the number of let+ers on €ach fragment. This )
represents the Ieng+h of the fragment. Arrang€ the i
fragments by size€ and +ape or glue thém +0 the 5
corrésponding space on theé g€l electrophoresis table +o 17
show the DNA banding pat+ern we call the fing€rprint. 5

5. Follow the same procedure for each of the three i — ]
sample€s collected from theé suspec+s. : —

6. Compare the DNA fing€rprints of €ach suspect 10 the
fingerprint of the blood locateéd at the crime€ scéne +o
det+ermin€ who brok€ the glass case +o steal +the
diamond nécklace.

e e I I I A BT
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1. wWho stole theé nécklace from +the JewelryMart?e

2. How can you tell?

DNA —|
+
restriction
enzyme

This diagram shows how DNA g€l electrophoresis really works.
Describe what processes are taking place at+ A and B.

A.
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BABY MINE?%

The parents of anew baby believe they brought thé wrong child home
from the hospital. Gel elec+rophoresis was performed using DNA samples
from the parents and the child. A s€ction of the gel electrophoresis
reésult is shown below.

1. which conclusion is valid based on the gel electrophoresis
results? A. They have the correct child, bEcause hér genetic
information is identical to that of the father.
B. They have the wrong child, bEcause her genetic information
do€s not match that of €ither parent.
C. They have +he correéct child, because her genetic
information came from both parénts.
D. They have the wrong child, bEcause her genetic information
matches only that of +thé mother.

Mother | [ Fater | | chid |

2. Circle +he band in the diagram in the reésul+s for +he child that would
contain the smalles+ DNA fragments. Explain your answer.

eee__ 3. Inpreparation for an €lect+rophoreésis procedure, Enzymes are
added +to DNA inorder +o

A.convert the DNA into g€l B. cut the DNA into fragments
C.change the color of the DNA D. produce long€r sections of DNA

_____ 4. what deteérmineés the kind of 9Ene€s an organism possesses?
A. tYp€ of amino acids in the cells of +the organism

B. sequence of the subunits A, T, C, and G in Th€ DNA of the€ organism
C. size of simplé sugar molecules in the organs of the organism
D

. Shape of the prot€in molecul€s in the organelles of +he organism
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OH, DEER!

The sequences below represent the same portions
Oof a DNA molecule from +he same gene used by a
Student t0 study the relationship bEtween +wo
Species of deer.

A biological catalyst that recognizes +the CCGG site
is us€d to cut the DNA molecules into pieces. The
catalyst cuts +the DNA bet+ween the C and G of the
si¥e,

1. Draw lin€s in the sequences below for species 1
and speci€s 2 +0 show where +he catalys+ would cu+t

the DNA. _
Species1: TACCGGATTAGTTATGCCGGATCG
Species2: TACGGATGCCGGATCGGAAATTCG

2. Complete the data t+able below to show the results of the action of
the catalyst.

Results of Catalyst Action

Number of Resulting

Number of Cuts Pieces of DNA

Species 1

Species 2

3. Ar€ the +wo species of deer closely related? Explain your answer.

. Electrophoreésis is a method of

separating DNA fragments

changing the genétic code of an organism
indicating theé preésence of starch

. S€parating coloréd compounds on a strip of paper

———

UNW> ¢

_____ 5. The genetic code of a DNA molecule is determined by a specific
seéquence of A. ATP molecules B. chémical bonds
C. sugar molecules D. Molecular bases
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