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O Unit 10: DNA (Structure/Analysis)
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' By the end of the unit, you will be able to: )
e Describe the structure of DNA, and properly match base pairs ¥
o ¢ Describe the various techniques used to analyze DNA
B e Simulate DNA analysis using gel electrophoresis
: e Extract DNA from an organism using proper laboratory techniques
e Simulate a polymerase chain reaction experiment
: . UnitVocabulary: g
gt e DNA: i
¢ Double helix:
‘ e Nucleotides: ' f ! '
] e Genetic code: __ I o |
i e RFLP: B i L e
i ¢ Restriction enzymes: i . i
e Gelelectrophoresis: __ : ?
¢ Genetic fingerprint: _
» PCR: P i o b F Sy f‘ 3;‘1 ; :
e STR: 3 ’ R i
‘e CODIS: " H.iu e ey SRR Mi‘
e Mitochondrial DI\fA: ' 1 wl
e Nuclear. DNA - w ke : -
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What is DNA? ‘ . »

; * DNA stands forﬂor\ynbomudf_\c acd

q and contains all of our SQYP(’,{" C

2 ! o (RYrmQEigN

o I \* . Itis found on C\V\‘YTJVVI()‘SOVVH’S
i located inthe WC1eVS  of onr
cells ' o <
* " DNA shape: dGUQIQ hel [
What Is DNA made of? ' '
* Thesidesor ° oane
of the DNA molecule are made up of I ¢ A
sugar (deoxyribose) and VS {e_imglecuies WCleahides X‘g
~-* . The rungs that form the middle of the molecule are made up of pairs of V\\)Clwe grios L
T . or Ko 0as es . lenyne (B) pairs With“LV\M\Q (™), '
£ | while N anine (C) always pairs with % (©).
7 label the DNA molecule ‘

‘ Word Bank: cytosine/backbone/guam‘ne/adenine/thymine/H~bonds
! | 3 %

Base Pair Matching
* The order of the base determineg the Adenine
enetic  Code o e "

5 o ¥
* DNAis made Wpof  Q  strangs -C(’;p'o— %\( ------ \ Nﬁ &
thatare% kg (= N\Qﬁ\ o
to each other '\Y_j
Each base has 5 specific partner to
match
o
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r How is DNA analyzed?

There are various techniques that are used to
analyze DNA

' What is RFLP?
' RFLP =

Per: Date:

. How is DNA used as evidence?
[ ]

Each person’s DNA is

DNA collect df - It 3 keve an from other people (except identical twins).
S lrom a crime scene can either link a SUSPRek 4o 4
, similar to the use of

Avidinee.
fingerprints.

DNA

A VICHM through

DNA from relatives, even
when nobody can be found.

DNA can _QlQ& own lV}C“VidQC’}
: (L&WWZ Sene. ., TR

o Q

ina__inowm@  orina 1
—YOGWNL _ where the

suspect claimed not to have

been.

DNAcan_ {{(NIC ¢ rim@
S(enes

or lvmmute g SuSpe C4

A Lk £

locally, statewide, and across the nation.

Where does the DNA evidence come from?

SoliyQ e _SXtin

Blood
Hair strands (the root) e Tooth with root material

(o]

O O O

e Finger or toe nails

QLELP
Pk

s o
1 oChon Gl ONA avalys S

ceshrickion Sragmint [eninkin Relyras (PN

Analyzes variable lengths of DNA

Original DNA is cut with _10SHr \(Hon  evizy wild
on the presence of a specific sequence

The DNA samples are run through a test called
then are compared

For example, the restriction e
between the G and the A

(¢}
e}

together by linking the same perpetrator to different scenes

into smaller pieces based

What are restriction enzymes?

ael eledhyopnoles s
J T

Original Sequence: CGGATCTTCTAGGAATTCGTAGCCGTA
Digested-8equence: CGGATCTTCTAGG AATTCGTAGCCGTA

* Because different people have different DNA sequences, the __\\iM Y

" 4 ¢ Restriction enzymes are enzymes that (X ON D as specific SV QV\(/D
a nzyme EcoRI cuts at the sequence “GAATIC” in

ok

and the _ € \72.0  of each fragments will differ
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What is gel electrophoresis?

Per:

A technique used to _Steoayod AL 0\ eske q
The gelisa matrix ma

DNA based on_3lZ 2

de up of a sugar called _QC‘.EA_@% - s
* An Lt cuyen is run through the gel ol il
pulling the _yp QA vvol % charged DNA moleculesto .. == __
the positive end ?:* g : g
* Thelarger pieces stay closer to the wells, and the =S ™ =
% N Q\ pieces travel _ (g5l e\ and farther é - -
©  Think of traffic on a major highway. Which would you = - -
rather be in, a motorcycle or an 18-wheeler? Why? i g 5 s
®* The DNA fragments e ban 4SS . or patterns /
In the gel creating a aenttic S G\Cr plwat Crime 1 2 3
* Banding patterns are gompared to match DNA at acrime | scene Suspects
- andto determine metel veiglign S
i) Fanuhal relanons will ha_ve some bands In common
Mixture of DNA e 2
‘moleculesof - :
Cathnde dlﬂerent sizes o g
? m : :1 = = 1 Longer molecules
- tr - Z =
V _ = — —|| Shorier molecules
- % AT n "“:o. =S ———— . %
& Anode e L A TR Cnmp'lehe?dgel
el L i S = TR .A,;,a U S L Q‘, Y S
k LM;\
What is PCR? ) 95°C Denaturqtlon
* PCR=_Polyimovese naw VQCL(,H GV J : i -
* Itis used to make Meitons: ot A L i
t &% T Y /
T CopieS  ofa specific i
_ —_ New/dsDNA POLYMERASE 50-70°¢
portion of the DNA Template CHAIN REACTION Primer Annea!
e Allows very __Small Som D2/AN .
to be analyzed, such as a sample ofa *‘uw .
few skin cells “ R v T
% . £
What is STR? 72°CPolymarate
E:?‘t“’e'ﬁ‘s‘?f.’.
e STR=£n0ck Yandoam v proks

Locations on the chromosomes that
contain

SAQcY  SeQuovices

(3-7 bases) that__ "2 DOOk
themselves in nuclear DNA
FBI uses standard
specific STR regions for CODIS

LAE@ = 4 repeats

@‘L@ =19 repeats
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Position of Forensic STR Markers
Og Human Chromosomes
TPOX 13 CODIS Core STR Loci
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What is CODIS?
. coDis =_(ambcned DINA wdey  SustevA
National network that helps identify leads for crimes with no suspects
Uses 13 DNA regions that vary from person to person
Looks for matches at _iG (¢ Lo o location on a genome

for more accurate results

i : What is mitochondrial DNA analysis?
: 3 e Used for samples that_CQ nn O’l be analyzed using
5 . LELD or_ 1A
B o Uses DNA extracted from M (£6(VIOC drign _ rather
-l than nuclear DNA
il e Especially useful in old cases and __Q (0 Sam ol /)

Mitochondria
<

Mitochondrial DNA
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