Title: DNA fingerprint workshop for Forensics
Age Group: 8th-12th
Supplies:

· Pop-beads (>500)

· 6 Worksheets

· 6 Aluminum sheet pans

Type: Workshop
Preparation:

Prepare bead sequences as indicated below

Tail end colors

5- Orange

6- Purple

Common Repeat Patterns (All 6)

PYBGG

BYBPBPB

GGYPYY

Mom/Son Repeat patterns

GBPBGYP

BGYBBYPY

Dad/Son Repeat patterns

GBYYYGGB

PPPYBBY

Victim

GGBPYYGGYPYYGBYYBYGPYYYPYBGGPYBBGPBBYYPPPBPBPGBYYYGGBGBYGGYBPGGYGBBYBPBPBPYBGGPYBGPYPPPYBPYGGYYGGPYB565

Girlfriend

YPYPBBGGYPYYGBYYGYGPYPPPYBGGPYBPYYPGBYBYPPYPGBGGPBGPGPPYBPPGYBGBBGBBYBPBPBPYBYGYGBPPPBYPBYGPGYGBBYGPG666

BA#1

GBBYPGGGYPYYGBYBBYPYBPBPYBGGPYBBPYBBPBGBPYYBGPPGPPYYGGGYGBYGPPPGBPPBBYBPBPBPYBPYGBPBGGYPGBYGPYYBGPGBGB656

Son

GPBYBBGGYPYYGBYGBBGPPYGPYBGGPYBBBYBGYBBYPYGBPGBYYYGGBGBYGBPBYYPBYBBYBPBPBPYBYBPGBYYB PPPYBPYGGYPPYYPG555

Ex-wife

BGBPYYGGYPYYGBYPYGPGPBGPYBGGPYBPYGBGYBBYPYGBPBBGPPYGBGYBGBPBYYPBYBBYBPBPBPYBPYBYGGYYPGPGBBYYPYYYGBGG566

BA#2

GBYPGBGGYPYYGBYBYYGGBBPPYBGGPYBGPGPPYBPBBPYGGGBGPPBPGPPYPGPGGBBPPBBYBPBPBPYBGYYPPBPGYPBGGPBGGYPPBGPYB556

Description:

Prerequisites

Students need to understand the concept of DNA prior to show.  It would be helpful to understand the concept of proteins and enzymes. 

Objectives

· Learn that commonalities and differences exist in a group of DNA
· Find out families share common DNA segments

· Observe DNA fingerprints are fairly unique
· Understand DNA base pairing

Abstract


Students use pop-beads that simulate a double helix DNA strand.  Strands are given that represent the DNA of each of the suspects.  DNases are given to in order and the students separate the beads at specified locations and deposit the cuts into the aluminum pan.  The weight of the segments is calculated based on Table 1.  From the weight, students determine where on the gel the segment would lye.  These gels are then compared to DNA fingerprints of the DNA found at the scene.  
How to:
1. Discuss common techniques used to identify 

2. Give the students a DNA strand and aluminum pan.  Inform the students whom the sample was taken from.
3. Give them one Blank Gel (Table #2) per a DNA sample and one weight table (Table #1)
4. Introduce the concept of a restriction endonuclease (generally DNase).
5. You will then give them the DNases in order and instruct them to search for that sequence and part the beads in front of the sequence.  Have the students place the segments in the pan.

· Read 5’ to 3’

· 5’ – hole

· 3’ – pin

· Order of DNases

· PYB, PPP, BGY, GBY, BYB, GGY, GBP

· Make sure the students check the segmented pieces, since a piece can be sliced more than once

· Explain to the students that if this was done in the lab, the enzymes would do all the work

6. Once the pieces are all cut let the students identify the patterns on the weight table.  All correctly chopped pieces will be on the table.  If a piece is not on the table then beads were cut up incorrectly.

· Have the students write their suspect’s name on the blank gel

· With each correctly identified piece have the students check a box on the blank gel paper (Table 2)

7. Once all of the gel has been done give the students the three crime scene gels.  Have them compare their gels to the crime scene gels and identify the blood at the crime scene.
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Tail end colors- to identify suspects, no practical translation
5- Orange

6- Purple

Vocabulary:
· DNase – an enzyme that ‘cut’ DNA into pieces
· Restriction Fragment Length Polymorphism (RFLP) - RFLP is a technique for analyzing the variable lengths of DNA fragments that result from digesting a DNA sample with a special kind of enzyme.  This enzyme cuts DNA at a specific sequence pattern, generating variable lengths of DNA fragments, which are separated using gel electrophoresis. 

· PCR Analysis (polymerase chain reaction) - is used to make millions of exact copies of DNA from a biological sample.  DNA amplification with PCR allows DNA analysis on biological samples as small as a few skin cells.  With RFLP, DNA samples would have to be about the size of a quarter.  The ability of PCR to amplify such tiny quantities of DNA enables even highly degraded samples to be analyzed.

· Base pair – each bead represents a base pair.  A always goes to T and C always with G.
Safety:


Don’t let kids younger than 5 handle the beads


Don’t choke on beads or let students

Technical:


Key points here include the special enzyme, called a restriction endonuclease, which cuts DNA strands at specific points.  This might be demonstrated by cutting three long strips of paper containing several patterns at certain patterns, and then comparing the lengths of paper left over from each of the three original strips.  Two might contain the same “DNA sequence” while one might be different.  Also important is that the RFLP technique requires a large amount of DNA for it to be successful.  PCR allows RFLP to be performed on much smaller samples, which is why it really only requires a few cells to perform a successful DNA analysis.  Discuss why it is so important to avoid contamination of samples.


Next, discuss how a scientist determines how long each DNA strand is, since they are too small to see with the naked eye.  Explain that gel electrophoresis is used to separate these fragments.  Briefly describe the technique: An electric current is passed through a gel.  The DNA or protein fragments move in response to the electric field according to their size (big ones move more slowly) and their electric charge (the fragments may carry different positive charges).  Show some sample gel runs.

Base Pairs

Cytosine (C)

2-hydroxy, 4 Amino-pyrimidyne
Formula: C4H5N30
Molecular Weight: 111.1 g/mol
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Thymine(T)

2,4-dihydroxy-5-methyl pyrimidine
Formula: C5H6N2O2
Molecular Weight: 126.1 g/mol
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Adenine (A)

Amino-6-purine
Formula: C5H5N5
Molecular Weight: 135.128 g/mol 
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Guanine (G)

Amino-2-hydroxy-6-purine
Formula: C5H4N5O
Molecular Weight: 150.12 g/mol 
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Round up when summing

References:
http://www.ornl.gov/sci/techresources/Human_Genome/elsi/forensics.shtml

http://www.agresearch.co.nz/scied/search/tools/electro/index_electro.htm

Table #1
Segment Weights

	Segment
	Weight
	Segment
	Weight

	B 
	261
	
	GGYBP 
	1305

	BGYB 
	1044
	
	GGYGB 
	1305

	BGYBBYPY 
	2088
	
	GGYP 
	1044

	BGYYPPBPGYPBGGPB 
	4176
	
	GGYPPBG 
	1827

	BYB 
	783
	
	GGYPPYYPG555
	2349

	BYBB 
	1044
	
	GGYPYY 
	1566

	BYBBY 
	1305
	
	GGYYGG 
	1566

	BYBP 
	1044
	
	GGYYPGPGBBYYPYYYGBGG566
	5220

	BYBPBPB 
	1827
	
	GP
	522

	BYBYPPYPGBGGPBGPGP 
	4698
	
	PPP 
	783

	BYBYYGGBBP 
	2610
	
	PPPBBPY 
	1827

	G 
	261
	
	PPPBPBP 
	1827

	GBBYPG 
	1566
	
	PPPBYPBYGPGYGBBYGPG666
	4959

	GBP 
	783
	
	PY 
	522

	GBPB 
	1044
	
	PYB 
	783

	GBPBBGPPYG 
	2610
	
	PYB556
	783

	GBPBYYP 
	1827
	
	PYB565
	783

	GBPPB 
	1305
	
	PYBB 
	1044

	GBPYY 
	1305
	
	PYBBBY 
	1566

	GBPYYBGPPGPPYYG 
	3915
	
	PYBBGPBBYY 
	2610

	GBY 
	783
	
	PYBBPB 
	1566

	GBYG 
	1044
	
	PYBGG 
	1305

	GBYGBBGPPYG 
	2871
	
	PYBGPGP 
	1827

	GBYGPYYBGPGBGB656
	3654
	
	PYBGPY 
	1566

	GBYPGB 
	1566
	
	PYBPB 
	1305

	GBYPYGPGPBG 
	2871
	
	PYBPBBPYGGGBGPPBPGPPYPGPGGBBPPB 
	8091

	GBYYB 
	1305
	
	PYBPPGYBGBBGB 
	3393

	GBYYBYGPYYY 
	2871
	
	PYBPY 
	1305

	GBYYGYGPYPP 
	2871
	
	PYBPYG 
	1566

	GBYYYGGB 
	2088
	
	PYBPYYP 
	1827

	GGY 
	783
	
	PYBY 
	1044

	
	
	
	PYBYGYGB 
	2088

	
	
	
	YPYPBB 
	1566


Crime Scene # 1 Gel
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Crime Scene # 2 Gel
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Crime Scene # 3 Gel
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Comparison: Low MW
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Comparison: High MW
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Table #2 – Blank Gel   


DNA Isolated from: _______________________________
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