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ITS Restriction Digest 

PAPER Exercise
Title of Lesson: Restriction Mapping of the ITS Sequence

Designed by: Laurie Hall and Dr. Simona Bartl (sbartl@mlml.calstate.edu) 
Background

This activity fulfills the following Science Standards:

· California State
· Chemistry 

· Grade 8: 6c

· Grades 9-12: 6, 7, 8, 10a

· Biology

· Grade 7: 2e, 3a

· Grades 9-12: 2, 4, 5

· Investigation and Experimentation

· Grade 7: a

· Grade 8: a

· Grades 9-12: b

· National (grades 6-12)
· Content Standard A: Science as Inquiry

· Content Standard C: Life Science

· Content Standard E: Science and Technology
Safety

No special precautions.

Materials/Resources 

The following materials are needed to complete this lesson. 
· Highlighter or colored pen (1 per student) 

Procedure                     
Time needed for lesson

· Pre-lab: 10 minutes

· Lab: 20 minutes

Pre-lab: 

1. Photocopy paper exercise.  

2. Pass out highlighters or colored pens.

Lab:

In this exercise you will determine the number of restriction sites for the restriction endonuclease Hha I in the given DNA sequence.  Below is the genetic code for one strand of Mytilus edulis encoding a segment of ribosomal RNA (Genbank accession number AY695798).  The sequence contains (in order): 3’ end of the 18s ribosomal RNA gene, internal transcribed spacer 1, 5.8s ribosomal RNA gene, internal transcribed spacer 2, and 5’ end of the 28s ribosomal RNA gene.

1. Find and highlight all of the Hha I restriction sites in the DNA.  Mark with a line the exact cleavage site.

2. Count the number of fragments that would be created by the Hha I restriction endonuclease for this sequence.





Number of Fragments ______________

3. Count the nucleotides that make up each fragment and record the size in base pairs.  

Base pairs are the common unit of DNA size.  When the strands of a fragment are not the same length, the number of total pairs can still be used to estimate where the fragment will be found on a gel.  Hint: Count all nucleotides in each strand and divide the sum by two.






Fragment 


Size


1



2



3



4



5



6

4. Below is a diagram of a 100 base marker next to a gel with two lanes.  Use the marker to estimate where different size bands would be found on the gel if you were to use electrophoresis to run uncut ITS DNA sequence and cut ITS DNA sequence (see Step 3 for uncut fragment sizes).  Label bands with corresponding fragment numbers.  Remember, smaller fragments run faster.





          Uncut
      Cut
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Hha I restriction sites:
5’  GCG|C  3’


3’  C|GCG  5’

5’ end:
cggaaggatcattaccgctatcgatcagatttatataccttttcatcggggttatatttctatctagcttatcgt   
75


GCCTTCCTAGTAATGGCGATAGCTAGTCTAAATATATGGAAAAGTAGCCCCAATATAAAGATAGATCGAATAGCA

acgcaaaaacatcggtcaccttcggtgatcgatatcaaaagtccccgtggtctgcggtctcggtcgcagatcggc
150

TGCGTTTTTGTAGCCAGTGGAAGCCACTAGCTATAGTTTTCAGGGGCACCAGACGCCAGAGCCAGCGTCTAGCCG

ggggtgggtgcaggttgacaggtacacgggttcttgccctttcaacggggtaaggctcgttaccggcctgcttac
225

CCCCACCCACGTCCAACTGTCCATGTGCCCAAGAACGGGAAAGTTGCCCCATTCCGAGCAATGGCCGGACGAATG

cttcctccatgctatttttattttctttcactcgaacgtcaatgaaaaacaaagcataacacgcaggtcgccccg
300

GAAGGAGGTACGATAAAAATAAAAGAAAGTGAGCTTGCAGTTACTTTTTGTTTCGTATTGTGCGTCCAGCGGGGC

tcgtcaaaacattttcgttgccagacgacggggcttccgacacattggcacacgccaagaaaaaacatatgaaaa
375

AGCAGTTTTGTAAAAGCAACGGTCTGCTGCCCCGAAGGCTGTGTAACCGTGTGCGGTTCTTTTTTGTATACTTTT

ctactctaggcggtggatcactcggctcgtgcgtcgatgaagagcgcagccagctgcgtgaattaatgtgaattg
450

GATGAGATCCGCCACCTAGTGAGCCGAGCACGCAGCTACTTCTCGCGTCGGTCGACGCACTTAATTACACTTAAC

caggacacattgaacatcgacatcttgaacgcacattgcggctttgggtcactcccggagccacgcctgtctgag
525

GTCCTGTGTAACTTGTAGCTGTAGAACTTGCGTGTAACGCCGAAACCCAGTGAGGGCCTCGGTGCGGACAGACTC

ggtcggtgaaacatcaatcgcaccaaacgggttcacgcccgctttgactgcgccttgggcttttgtcgcagcgga
600

CCAGCCACTTTGTAGTTAGCGTGGTTTGCCCAAGTGCGGGCGAAACTGACGCGGAACCCGAAAACAGCGTCGCCT

ccgtttttaacggtacgcttcgtcgccttaaatgcagacccatgtcgtctcgctttgcctttcggtacttgtatt
675

GGCAAAAATTGCCATGCGAAGCAGCGGAATTTACGTCTGGGTACAGCAGAGCGAAACGGAAAGCCATGAACATAA

cttaatttctccgccgccgtacggctgtggaggggacgcacgcctgggaattttcttaatcgaaatatctcgcgc
750

GAATTAAAGAGGCGGCGGCATGCCGACACCTCCCCTGCGTGCGGACCCTTAAAAGAATTAGCTTTATAGAGCGCG

tcctctcccgatcaaaagccgaacggtgcctgggagcaaggcaagatgcaaaggaagaaagggcccatgcaagga
825

AGGAGAGGGCTAGTTTTGCCGTTGCCACGGACCCTCGTTCCGTTCTACGTTTCCTTCTTTCCCGGGTACGTTCCT

gcgaacggcagaccacggatccacgatcgactactccgcctctccgtcacaagagagaatcacggtgtgggtcgc
900

CGCTTGCCGTCTGGTGCCTAGGTGCTAGCTGATGAGGCGGAGAGGCAGTGTTCTCTCTTAGTGCCACACCCAGCG

atcatcta   3’ end
908

TAGTAGAT
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