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inheritance happens.
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The Human Genome Classroom Guide

ESSENTIAL QUESTIONS TO ASK KEY VOCABULARY

allele, bioinformatics,

BEFORE READING chromosome, collaboration,
ethical, genomics, genetic,
1  Establish Background Knowledge nucleotide, variation

a What do you already know about genetics?
b What makes humans different from each other? How are we all similar?

¢ Why might scientists make mapping the human genome a priority? How can this help us?

2 SKill Introduction
a What do you do when you come to a word or phrase you do not know?

b How do photographs, videos, and maps help someone learn about a topic?

CCC: GCCSS.ELA-Literacy.W.11-12.8 Gather relevant information from multiple authoritative print and digital sources,
using advanced searches effectively; assess the strengths and limitations of each source in terms of the task, purpose,
and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and
overreliance on any one source and following a standard format for citation.

CCC: CCSS.ELA-Literacy.W.11-12.9 Draw evidence from literary or informational texts to support analysis, reflection,
and research.

DURING READING

1 Check for Understanding
a What can you do to support healthy genes in your body?
b Do you or anyone you know have a genetic disease? How does that affect everyday life”?
¢ Why is it useful to have a map of the human genome?

CCC: CCSS.ELA-Literacy.SL.11-12.2 Determine the central ideas or conclusions of a text; summarize complex
concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms.

CCC: CCSS.ELA-Literacy.RST.11-12.4 Present information, findings, and supporting evidence, conveying a clear

and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are
addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range
of formal and informal tasks.

Watch a video about the mapping of the human genome. What does the race
between the two competitors show about different scientific communities?

https://ed.ted.com/lessons/the-race-to-sequence-the-human-genome-tien-
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ESSENTIAL QUESTIONS TO ASK

AFTER READING

1 Summary and Expansion

a If our traits—Dboth behavioral and physical—are influenced by our genes, what
responsibilities do humans have to control what we do and say?

b Why do you think scientists are using today’s gene technology to learn about the past?

¢ Isthere any danger in studying the genetic similarities and differences of different groups
of people? How might this kind of information be used to harm someone?

d  Why might certain diseases get more attention from researchers studying genomics than other
diseases? How can individuals help make sure that medical care is equal for everyone?

e Some people debate who should receive very expensive medical treatment. Do you
think things like age, income, or location matter? Why or why not?

f  How can a map of the human genome help scientists solve global
problems such as the 2020 coronavirus pandemic?

CCC: CCSS.ELA-Literacy.RST.11-12.1 Cite specific textual evidence to support analysis of science and technical
texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.

CCC: CCSS.ELA-Literacy.RST.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual,
and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add
interest.

CCC: CCSS.ELA-Literacy.SL.11-12.1d Respond thoughtfully to diverse perspectives; synthesize comments, claims,
and evidence made on all sides of an issue; resolve contradictions when possible; and determine what additional
information or research is required to deepen the investigation or complete the task.

CCC: CCSS.ELA-Literacy.L.11-12.4 Produce clear and coherent writing in which the development, organization, and
style are appropriate to task, purpose, and audience.

COMMON CORE CONNECTIONS

Grade: 11-12 Writing CCSS.ELA-Literacy.W.11-12.1,2,4,6,7,8,9,10

Grade: 11-12 Speaking & Listening CCSS.ELA-Literacy.SL.11-12.1,1a,1d,2,3,4,5,6

Grade: 11-12 Science & Technical Subjects CCSS.ELA-Literacy.RST.11-12.1,2,3,4,5,6,7,8,9,10
Grade: 11-12 Language CCSS.ELA-Literacy.L.11-12.3,4,4a,4b,4c,4d,5,6
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COMMON CORE CONNECTIONS

Grade: 11-12 Language

CCSS.ELA-Literacy.L.11-12.3,4,4a,4¢,4b,4d,5,6

3 Apply knowledge of language to understand how language functions in different contexts, to make effective choices for
meaning or style, and to comprehend more fully when reading or listening.

4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grades 11-12 reading and
content, choosing flexibly from a range of strategies.

4a Use context (e.g., the overall meaning of a sentence, paragraph, or text; a word’s position or function in a sentence) as a clue
to the meaning of a word or phrase.

4 |dentify and correctly use patterns of word changes that indicate different meanings or

parts of speech (e.g., conceive, conception, conceivable).

4¢ Consult general and specialized reference materials (e.g., dictionaries, glossaries, thesauruses), both print and digital, to find
the pronunciation of a word or determine or clarify its precise meaning, its part of speech, its etymology, or its standard usage.
4d Verify the preliminary determination of the meaning of a word or phrase (e.g., by checking the inferred meaning in context or
in a dictionary).

5 Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.

6 Acquire and use accurately general academic and domain-specific words and phrases, sufficient for reading, writing, speaking,
and listening at the college and career readiness level; demonstrate independence in gathering vocabulary knowledge when
considering a word or phrase important to comprehension or expression.

Grade: 11-12 Science & Technical Subjects

CCSS.ELA-Literacy.RST.11-12.1,2,3,4,5,6,7,8,9,10

1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author
makes and to any gaps or inconsistencies in the account.

2 Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a
text by paraphrasing them in simpler but still accurate terms.

3 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical
tasks; analyze the specific results based on explanations in the text.

4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific
scientific or technical context relevant to grades 11—12 texts and topics.

5 Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the
information or ideas.

6 Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text,
identifying important issues that remain unresolved.

7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video,
multimedia) in order to address a question or solve a problem.

8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and
corroborating or challenging conclusions with other sources of information.

9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a
process, phenomenon, or concept, resolving conflicting information when possible.

Grade: 11-12 Speaking & Listening
CCSS.ELA-Literacy.SL.11-12.1,1a,1d,2,3,4,5,6
1 Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse
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COMMON CORE CONNECTIONS

partners on grades 11-12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
1a Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by
referring to evidence from texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of
ideas.

1d Respond thoughtfully to diverse perspectives; synthesize comments, claims, and evidence made on all sides of an issue;
resolve contradictions when possible; and determine what additional information or research is required to deepen the
investigation or complete the task.

2 Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in

order to make informed decisions and solve problems, evaluating the credibility and accuracy of each source and noting any
discrepancies among the data.

3 Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, assessing the stance, premises, links among
ideas, word choice, points of emphasis, and tone used.

4 Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can
follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance,
and style are appropriate to purpose, audience, and a range of formal and informal tasks.

5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance
understanding of findings, reasoning, and evidence and to add interest.

6 Adapt speech to a variety of contexts and tasks, demonstrating a command of formal English when indicated or appropriate.
(See grades 11-12 Language standards 1 and 3 here for specific expectations.)

Grade: 11-12 Writing

CCSS.ELA-Literacy.W.11-12.1,2,4,6,7,8,9,10

1 Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and
sufficient evidence.

2 Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and accurately
through the effective selection, organization, and analysis of content.

4 Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and
audience. (Grade-specific expectations for writing types are defined in standards 1—3 above.)

6 Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to
ongoing feedback, including new arguments or information.

7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or
solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating
understanding of the subject under investigation.

8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess
the strengths and limitations of each source in terms of the task, purpose, and audience; integrate information into the text
selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format
for citation.

9 Draw evidence from literary or informational texts to support analysis, reflection, and research.

10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting
or a day or two) for a range of tasks, purposes, and audiences.
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The Human Genome AGTIVITY

Project from The Human Genome: Mapping the Blueprint of Human Life

nomad press

.

ACTIVITY!

) Inquire &

Inygstigate DECODING DNA'S MESSAGE

Try transcribing and translating a DNA sequence into
o . an amino acid chain and then find the matching

(£) genetic code ' protein. You'll need to access the Universal Genetic
Code and the UniProt database of proteins from the
internet to do this project.

(®) UniProt

- « When transcription begins, a portion of the
DNA ladder unzips so that mRNA can copy the
gene’s sequence of nucleotide bases. Start with
this sequence of unzipped DNA:

GGTTGGGCTTTGCGGATCATGTTTCTACATCTGTAC

Now, transcribe the DNA into mRNA. Determine
the sequence of bases in the complementary
strand of mRNA that would form next to this
DNA strand. Remember that mRNA uses the base
uracil (U) instead of thymine (T).

-

Using the Universal Genetic Code, translate the
mRNA message into a chain of amino acids.

What protein does this amino acid chain
create? Enter the DNA nucleotide sequence

(not the transcribed mRNA sequence) into the
BLAST tool in the UniProt database of proteins

to find out. You could also enter the amino acid
sequence into the tool. A BLAST search allows

To investigate more, scientists to compare an amino acid sequence
explore how you to database records. This helps them find the
could change the DNA closest matching protein to help them figure out
genetic code without what protein it is and how it functions. Filter your

affecting the resulting results by “Reviewed” entries only.

protein. In what . .
A What is the name of the protein? What gene

changes to the DNA encodes for it? What organism uses this protein?
genetic code occur? What is its function? Why is this protein relevant
to humans?

e THE HUMAN GENOME | CHAPTER ONE

Check out more titles and other great activities at nomadpress.net.
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