Lesson 2 Study Guide & Worksheet
DNA Barcoding Workflow

Based on the uploaded lesson presentation.

Glossary

1. Deoxyribonucleic acid (DNA): The hereditary molecule that stores genetic information.

2. Deoxyribonucleic acid (DNA) barcoding: A method that identifies organisms using a short standardized region

of deoxyribonucleic acid.

Barcode region: The specific deoxyribonucleic acid region used for identification.

4. Internal Transcribed Spacer: The most widely used fungal barcode region. The Internal Transcribed Spacer
region helps make ribosomes, the cell's protein-making machines.

5. Primer: A short deoxyribonucleic acid sequence that binds to a conserved region and starts amplification.

6. Polymerase Chain Reaction: A laboratory method that makes millions of copies of a target deoxyribonucleic
acid region.

7. Denaturation: Step in which the two deoxyribonucleic acid strands separate.

8. Annealing: Step in which primers bind to the target sequence.

9. Extension: Step in which new deoxyribonucleic acid strands are synthesized.

10. Conserved region: A region that is very similar among species.

11. Variable region: A region that differs among species and helps distinguish them.

12. Cell lysis: Breaking cells open to release deoxyribonucleic acid.

13. Deoxyribonucleic acid extraction: Isolation of deoxyribonucleic acid from cells.

14. Sequencing: Determining the nucleotide order of deoxyribonucleic acid.

15. Chromatogram: Graphical output generated during sequencing.

16. Reference database: Collection of known sequences used for comparison.

17. GenBank: Public nucleotide sequence database.

18. Basic Local Alignment Search Tool: Program that compares a sequence against reference databases.

19. Multiple sequence alignment: Arrangement of sequences so similar positions line up.

20. Phylogenetic tree: Diagram showing inferred evolutionary relationships.
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Key Concepts

e Extract deoxyribonucleic acid from the sample.

¢ Amplify the barcode region using Polymerase Chain Reaction.

e Sequence the amplified barcode region.

e Compare the sequence with reference databases to identify the organism.

¢ Internal Transcribed Spacer is the preferred fungal barcode because conserved regions allow primer binding while
variable regions distinguish species.

o Multiple sequence alignments reveal conserved and variable positions and support phylogenetic tree construction.

Worksheet

Multiple Choice
1. Which fungal barcode region is most widely used for species identification?

A. 18S ribosomal ribonucleic acid
B. Internal Transcribed Spacer
C. 28S ribosomal ribonucleic acid
D. Transfer ribonucleic acid

2. What is the purpose of Polymerase Chain Reaction?

A. Sequence deoxyribonucleic acid



B. Amplify the barcode region
C. Compare databases
D. Culture fungi

3. Why are conserved regions important?

A. They vary greatly

B. They allow primer binding
C. They identify mutations only
D. They replace sequencing

4. Which tool compares an unknown sequence to reference sequences?

A. GenBank

B. Basic Local Alignment Search Tool
C. Microscope

D. Incubator

5. What can be built after multiple sequence alignment?

A. Culture plate

B. Phylogenetic tree
C. Primer

D. Chromosome

Matching

Match each term with its definition.

Internal Transcribed Spacer
Primer

Polymerase Chain Reaction
Conserved region

Variable region

GenBank
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Definitions:
A. Short sequence that initiates amplification

B. Public sequence database

C. Most common fungal barcode

D. Similar among species

E. Different among species

F. Amplifies target deoxyribonucleic acid
Fill in the Blank

The is the standard fungal barcode.
Polymerase Chain Reaction produces millions of copies of the barcode
Primers bind to regions.

Variable regions help distinguish different

The sequencing instrument produces a

aprON =



Sequence of Events
Place the DNA barcoding workflow in the correct order:

aprON -~

Compare with reference database
Extract deoxyribonucleic acid
Sequence the barcode

Amplify by Polymerase Chain Reaction
Identify the organism



Instructor Key

e Multiple Choice: 1-B, 2-B, 3-B, 4-B, 5-B.

e Matching: Internal Transcribed Spacer—Most common fungal barcode; Primer—Short sequence that initiates
amplification; Polymerase Chain Reaction—Amplifies target deoxyribonucleic acid; Conserved region—Similar among
species; Variable region—Different among species; GenBank—Public sequence database.

o Fillin the blanks: Internal Transcribed Spacer; region; conserved; species; chromatogram.

e Correct workflow: Extract deoxyribonucleic acid — Amplify by Polymerase Chain Reaction — Sequence the barcode
— Compare with reference database — Identify the organism.



