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Develop and test a tool enabling students to
import, manipulate and analyze genomics data

Increase secondary students’ knowledge and
skills at data analysis and scientific research
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The Intro level familiarizes students with
the dragons and reviews basic genetics




Initial investigations introduce dragons,
heredity rules and chromosomes/genes.
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: Try breeding some dragons to see if you can figure out any rules

that govern which dragons have wings.
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- Based on how these dragons breed, what kind of a trait do you

think that wings are?
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" This view shows the dragons from the previous page together with their chromosomes. (Make sure to scroll down to see
the entire set of chromosomes for each dragon.) Change the genes and look at the dragons' features.

Which combinations of genes will cause a dragon to have wings?
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Meiosis view introduces details of reproduction
and DNA view links chromosomes to alleles

™ O O OTrunk Viewer: http://continuum.concord.org fotrunk fexamples /Geniquest/simple-meiosis-screen.otml|

Mother Offspring Father

female dragon 1080 male
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Recombination introduced into meiosis
and students learn to breed genetic strains

' Legs $ Offspring: Min / Max T] Min:3 3
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Students discover genetic markers and

uncover their usefulness
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Students discover genetic markers and
uncover their usefulness
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Once genetic details are established,
students build up to basic QTL analysis

, NZSM cross
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Students breed two strains of dragons with a
distinct, varying trait to create offspring pool




Students breed two strains of dragons with a
distinct, varying trait to create offspring pool




Students characterize individuals as high, low
or mixed according to the selected trait




Markers on each individual are characterized
according to corresponding phenotypes
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Students observe connections between marker
positions and phenotype and note correlations
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Students quantify this relationship by averaging
phenotype values for each marker position
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Students quantify this relationship by averaging
phenotype values for each marker position
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The candidate marker position connects to two
genes, one of which research shows as likely




Level | introduces a disease and opens
student experimentation on a model species




Students learn about disease and model
species, and identify need for QTL analysis




Students breed affected and unaffected strains
of model species and run QTL analysis




QTL scans result in two peaks,
one narrow and one broad

Chromosome | Chromosome 3




nvestigating genes near peaks eliminates
one and leaves second ambiguous

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

B Instructions
Search using a sequence name, gene name, locus, or other landmark. The wildcard character * is allowed. To center on a location, click
the ruler. Use the Scroll/Zoom buttons to change magnification and position.

Examples: 11:59160000..59260000, ENSMUSG00000002459, Kit, NM_021099, MGI_95777, 12190, rs16819170, D2Mit36, Mirn206,
element_1208.
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nvestigating genes near peaks eliminates
one and leaves second ambiguous

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

B Instructions
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nvestigating genes near peaks eliminates
one and leaves second ambiguous

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

B Instructions
Search using a sequence name, gene name, locus, or other landmark. The wildcard character * is allowed. To center on a location, click
the ruler. Use the Scroll/Zoom buttons to change magnification and position.

Examples: 11:59160000..59260000, ENSMUSG00000002459, Kit, NM_021099, MGI_95777, 12190, rs16819170, D2Mit36, Mirn206,
element_1208.
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Combining information from two separate
QTL scans of this chromosome yields gene

5 KSSM cross _ Combined cross
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Level 2 transfers students’ learning about
QTL analysis to problems involving mice




Students learn about mouse genome
and initial scenario

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

3 Instructions
Search using a sequence name, gene name, locus, or other landmark. The wildcard character * is allowed. To center on a location, click

the ruler. Use the Scroll/Zoom buttons to change magnification and position.

Examples: 11:59160000..59260000, ENSMUSG00000002459, Kit, NM_021099, MGI_95777, 12190, rs16818170, D2Mit36, Mirn206,
element_1208.
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Students led through initial QTL scan to
identify gene and reproduce research results

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

= Instructions
Search using a sequence name, gene name, locus, or other landmark. The wildcard character * is allowed. To center on a location, click
the ruler. Use the Scroll/’Zoom buttons to change magnification and position.

Examples: 11:59160000..59260000, ENSMUSG00000002459, Kit, NM_021099, MGI_95777, 12190, rs16819170, D2Mit36, Mirn206,
element_1208.
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Students encounter new scenario and
analyze one of multiple research datase

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

B Instructions
Search using a sequence name, gene name, locus, or other landmark. The wildcard character * is allowed. To center on a location, click
the ruler. Use the Scroll/Zoom buttons to change magnification and position.

Examples: 11:558160000..58260000, ENSMUSG00000002459, Kit, NM_021099, MGI_95777, 12130, rs16819170, D2Mit36, Mirn206,
element_1208.
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Scans yield interesting, but ambiguous
results for individual datasets

Showing 10 s 59,160,000 to 59,260,000
B Instructions
Search using a seq other landmark. The wildcard character * is allowed. To center on a location, click
the ruler. Use the ication and position.
002459, Kit, NM_021089, MGI_95777, 12190, rs16819170, D2Mit36, Mirn206,

Examples: 11:59160000:
element_1208.
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Scans yield interesting, but ambiguous
results for individual datasets

Showing 10 s 59,160,000 to 59,260,000
B Instructions
Search using a seq other landmark. The wildcard character * is allowed. To center on a location, click
the ruler. Use the ication and position.
002459, Kit, NM_021089, MGI_95777, 12190, rs16819170, D2Mit36, Mirn206,

Examples: 11:59160000:
element_1208.
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Students collaborate on problem, combining
datasets across class to narrow QTL peak
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Students collaborate on problem, combining
datasets across class to narrow QTL peak
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Students investigate new peak area to identify
candidate gene, reproducing research

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

B Instructions
Search using a sequence name, gene name, locus, or other landmark. The wildcard character * is allowed. To center on a location, click

the ruler. Use the Scroll/Zoom buttons to change magnification and position.

Examples: 11:59160000..59260000, ENSMUSG00000002459, Kit, NM_021099, MGI_95777, 12190, rs16813170, D2Mit36, Mirn2086,
element_1208.
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Level 3 frees students to explore data sets
further and investigate new problems




Students investigate previous datasets for new
questions or scan new, unanalyzed datasets

Showing 100 kbp from 11, positions 59,160,000 to 59,260,000

B Instructions
Search using a sequence name, gene name, locus, or ot The wildcard character * is allowed. To center on a location, click

the ruler. Use the Scroll/Zoom buttons to change magnifj jon.

Examples: 11:59160000..59260000, ENSMUSG0000800245™ 1099, MGI_85777, 12190, rs16819170, D2Mit36, Mirn206,
element_1208.
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