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Enduring Understandings
Big Idea: Living systems store, retrieve, transmit, and respond to information essential to life processes.

• Living systems, from the organism to the cellular level, demonstrate the complementary nature of 
structure and function.

• DNA contains the instructions for building the necessary materials that cells require for survival.
• Genes are segments of DNA molecules located in the chromosome of each cell. DNA molecules 

contain information that determines a sequence of amino acids, which result in specific proteins.
• Inserting, deleting, or substituting DNA segments can alter the genetic code. An altered gene may be 

passed on to every cell that develops from it. The resulting features may help, harm, or have little or no 
effect on the offspring’s success in its environment.

Essential Questions
• How is genetic information stored in DNA?
• How is genetic information passed from one generation to the next?
• How are the instructions stored in DNA used to make proteins?
• How do changes in genetic information affect organisms?
• How is protein synthesis controlled in prokaryotic and eukaryotic cells?
• How do changes in the environment impact protein synthesis?

Content
Chapters 12 and 13

Vocabulary:

• nucleic acids
• DNA
• RNA
• nucleotides
• replication
• protein synthesis
• transcription
• translation
• mutation
• mutagen



• point mutation
• frameshift mutation
• operon
• intron
• exon

Skills
• Identify genes as a set of instructions encoded in the DNA sequence of each organism that specify the 

sequence of amino acids in proteins characteristic of that organism
• Recognize that the instructions for specifying the characteristics of the organism are carried in DNA, a 

large polymer formed from subunits of four kinds (adenine, thymine, guanine, and cytosine)
• Explain how the chemical and structural properties of DNA allow for genetic information to be both 

encoded in genes and replicated
• Recognize that changes in DNA (mutations) occur spontaneously at low rates, and some of these 

changes make no difference to the organism, whereas others can change cells and organisms
• Provide examples of how different parts of the genetic instructions are influenced by the cell’s 

environment

Resources

Standards

LA.9-10.CCSS.ELA-
Literacy.CCRA.R.2

Determine central ideas or themes of a text and analyze their development; summarize 
the key supporting details and ideas. 

LA.9-10.CCSS.ELA-
Literacy.CCRA.R.3

Analyze how and why individuals, events, and ideas develop and interact over the course 
of a text. 

LA.9-10.CCSS.ELA-
Literacy.CCRA.R.4

Interpret words and phrases as they are used in a text, including determining technical, 
connotative, and figurative meanings, and analyze how specific word choices shape 
meaning or tone. 

LA.9-10.CCSS.ELA-
Literacy.CCRA.R.7

Integrate and evaluate content presented in diverse media and formats, including visually 
and quantitatively, as well as in words. 

SCI.9-12.5.1.12 All students will understand that science is both a body of knowledge and an evidence-
based, model-building enterprise that continually extends, refines, and revises knowledge. 
The four Science Practices strands encompass the knowledge and reasoning skills that 
students must acquire to be proficient in science. 

SCI.9-12.5.1.12.A Students understand core concepts and principles of science and use measurement and 
observation tools to assist in categorizing, representing, and interpreting the natural and 
designed world. 



SCI.9-12.5.1.12.A.3 Use scientific principles and theories to build and refine standards for data collection, 
posing controls, and presenting evidence. 

SCI.9-12.5.1.12.C Scientific knowledge builds on itself over time. 

SCI.9-12.5.1.12.C.1 Reflect on and revise understandings as new evidence emerges. 

SCI.9-12.5.1.12.C.2 Use data representations and new models to revise predictions and explanations. 

SCI.9-12.5.1.12.D The growth of scientific knowledge involves critique and communication, which are social 
practices that are governed by a core set of values and norms. 

SCI.9-12.5.1.12.D.1 Engage in multiple forms of discussion in order to process, make sense of, and learn from 
others’ ideas, observations, and experiences. 

SCI.9-12.5.1.12.D.2 Represent ideas using literal representations, such as graphs, tables, journals, concept 
maps, and diagrams. 

SCI.9-12.5.3.12 All students will understand that life science principles are powerful conceptual tools for 
making sense of the complexity, diversity, and interconnectedness of life on Earth. Order 
in natural systems arises in accordance with rules that govern the physical world, and the 
order of natural systems can be modeled and predicted through the use of mathematics. 

SCI.9-12.5.3.12.A Living organisms are composed of cellular units (structures) that carry out functions 
required for life. Cellular units are composed of molecules, which also carry out biological 
functions. 

SCI.9-12.5.3.12.A.1 Represent and explain the relationship between the structure and function of each class of 
complex molecules using a variety of models. 

SCI.9-12.5.3.12.D Organisms reproduce, develop, and have predictable life cycles. Organisms contain genetic 
information that influences their traits, and they pass this on to their offspring during 
reproduction. 

SCI.9-12.5.3.12.D.1 Explain the value and potential applications of genome projects. 

SCI.9-12.5.3.12.D.2 Predict the potential impact on an organism (no impact, significant impact) given a change 
in a specific DNA code, and provide specific real world examples of conditions caused by 
mutations. 

SCI.9-12.5.3.12.E Sometimes, differences between organisms of the same kind provide advantages for 
surviving and reproducing in different environments. These selective differences may lead 
to dramatic changes in characteristics of organisms in a population over extremely long 
periods of time. 

SCI.9-12.5.3.12.E.1 Account for the appearance of a novel trait that arose in a given population. 

CCSS.ELA-Literacy.RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text’s explanation or 
depiction of a complex process, phenomenon, or concept; provide an accurate summary 
of the text. 

CCSS.ELA-Literacy.RST.9-10.3 Follow precisely a complex multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks, attending to special cases or exceptions 
defined in the text. 

CCSS.ELA-Literacy.RST.9-10.4 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 9–
10 texts and topics. 

CCSS.ELA-Literacy.RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual 
form (e.g., a table or chart) and translate information expressed visually or mathematically 
(e.g., in an equation) into words. 

CCSS.ELA-Literacy.WHST.9-10 Writing 

CCSS.ELA-Literacy.WHST.9-10.2 Write informative/explanatory texts, including the narration of historical events, scientific 
procedures/experiments, or technical processes. 

CCSS.ELA-Literacy.WHST.9-10.2.a Introduce a topic and organize ideas, concepts, and information to make important 



connections and distinctions; include formatting (e.g., headings), graphics (e.g., figures, 
tables), and multimedia when useful to aiding comprehension. 

CCSS.ELA-Literacy.WHST.9-10.2.e Establish and maintain a formal style and objective tone while attending to the norms and 
conventions of the discipline in which they are writing. 

CCSS.ELA-Literacy.WHST.9-10.2.f Provide a concluding statement or section that follows from and supports the information 
or explanation presented (e.g., articulating implications or the significance of the topic). 

Craft and Structure 

Integration of Knowledge and Ideas 


