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	[bookmark: _Toc69340714]UNIT NARRATIVE

	This is the 2nd unit of the year, and it not only builds on the content from Unit 1 but also sets the foundation for content/skills needed in subsequent units.  Students gain conceptual understanding of how eukaryotic cells reproduce through the cell cycle, which consists of mitosis, G1 phase, S phase, and the G2 phase.  During the S phase, DNA is replicated.  Students will have an opportunity to dig into the process of DNA replication.  There are certain checkpoints during the cell cycle, and if these checkpoints are not adhered to this could cause uncontrolled growth, which may cause cancer.  The unit ends with an explanation of the process of cell specialization where eukaryotic stem cells become all of the different types of cells that make up the adult form.
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Below are the standards taught and assessed in this unit. 
	[bookmark: _Hlk75764501]Learning Objectives (Students will be able to…)

	Mitosis and Cell Cycle
· B.6.A – explain the importance of the cell cycle to the growth of organisms, including the stages of the cell cycle and deoxyribonucleic acid (DNA) replication models.
· B.6.B – explain the process of cell specialization through cell differentiation, including the role of environmental factors.
· B.6.C – relate disruptions of the cell cycle to how they lead to the development of diseases such as cancer.



UNDERSTANDINGS AND QUESTIONS
Important big ideas and processes for the unit.
	Enduring Understandings

	Students will understand that … 
· The cell cycle is a series of events that takes place in a cell as it grows and divides.
· There are checkpoints along the way during the cell cycle.
· Mitosis is made up of 5 main phases: prophase, metaphase, anaphase, and telophase/cytokinesis.
· DNA replication occurs during the S-phase of interphase.
· DNA replication is semi-conservative.
· Cells can specialize into multiple different types of cells in both animals and plants.
· Cancer is caused by uncontrolled/unregulated growth of cells, i.e., the cell cycle is uncontrolled.


	Key Questions

	· How does DNA replicate?
· What are the different parts of the cell cycle and what happens during each one of them?
· How does one cell become two cells that have the same number of chromosomes as the parent cell?
· What occurs during each phase of a cell’s life cycle?
· How is the cell cycle regulated?
· How can two cells specialize into different types of cells?
· How can the environment affect the differentiation of cells?
· What is cancer and how does it form?





ROADMAP
Suggested daily guide for instruction in this unit.

	Lesson #1: DNA Replication
	Date:

	Objective
SWBAT:  Create a model and describe the DNA replication process.
Standards
B.6.A – explain the importance of the cell cycle to the growth of organisms, including the stages of the cell cycle and deoxyribonucleic acid (DNA) replication models.
Vocabulary
DNA                                Enzyme
Double helix                  Mutation
DNA polymerase           Nucleotide
Helicase                          DNA synthesis
Science Practices/Prerequisite Knowledge/Skills
· Developing and Using Models
· Engaging in Argument from Evidence
· Following prescribed instructions for investigation
· DNA structure/function
· Enzyme structure/function
	Instructional Notes
Activity #1:  Students will watch a video describing the process of DNA replication, when it happens in the cell cycle, and why it is important.  

Activity #2:  Students will use colored paperclips to model both DNA structure and its replication.  The students will build the first 10 base pairs of the human growth hormone (HGH) gene.
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They then go through steps of DNA replication by following the steps below:
1. Helicase unzips the DNA strand by breaking the hydrogen bonds between the nitrogenous base pairs.
2. Then, DNA polymerase brings in free DNA nucleotides and matches them up to the nucleotides on both original strands.
3. Then the two newly created strands zip back up.

	Lesson Look Fors
Look for teachers to:
· Teachers should be walking around the room during the Gizmo activity asking probing questions.
· Allow students to productively struggle with the content, using accountable talk moves to facilitate the lesson.

Look for students to: 
· Engage in the online simulation and fill out the student document.
· Ask clarification questions regarding what they are learning.
· Writing in complete sentences

Students Do and Know
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	· Create a model of DNA.
· Create a model of the DNA replication process.
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	· DNA replication is a crucial part of the cell cycle because it ensures that each new cell, after mitosis, has the exact same DNA.
· DNA is a nucleic acid made up of nucleotides.
· Chargaff’s rules:  adenine always bonds with thymine, and cytosine always bonds with guanine.

	
	




	Materials Needed
· Copies of student docs
	
	



	Lesson #2: Mitosis Day 1
	Date:

	Objective
SWBAT:  Explain the importance of each step of the mitotic process to living cells by sorting certain processes with their individual step.
Standards
B.6.A – explain the importance of the cell cycle to the growth of organisms, including the stages of the cell cycle and deoxyribonucleic acid (DNA) replication models.
Vocabulary
DNA                             Anaphase
Cell cycle                    Telophase
Mitosis                        Cytokinesis
Prophase
Metaphase
Science Practices/Prerequisite Knowledge/Skills
· Developing and Using Models
· Engaging in Argument from Evidence

	Instructional Notes
Activity 1:  Students will participate in the Cell Cycle Read to Learn.

· Have students read through the Cell Cycle Read to Learn document and ask that they annotate what they are reading.  
· Use whichever strategy of annotating that you wish.  They need to annotate:
· What vocabulary is unknown to them?
· Which concepts do they still not understand after reading through the document?
· What questions do they have that need addressing?
· What knowledge do they already know (structure of DNA) that can be “added” to the document?
· What additional information is needed (phrases, pictures, etc.) in order for them to remember the information.
They will use the Cell Cycle Read to Learn in the next activity.

Activity #2:  Students will participate in a mitosis card sort, where for each phase, they will match up the phase’s name, picture, and description.  Afterwards the will create a narrative (written paragraph) of the entire mitotic process.


	Lesson Look Fors
Look for teachers to:
· Teachers should be walking around the room during the Gizmo activity asking probing questions.
· Allow students to productively struggle with the content, using accountable talk moves to facilitate the lesson.

Look for students to: 
· Engage in the online simulation and fill out the student document.
· Ask clarification questions regarding what they are learning.
· Writing in complete sentences
Students Do and Know
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	· Put different stages of mitosis in order based on their description.
· Provide a claim for which phase of mitosis a particular picture represents and provide evidence and reasoning to back up that claim.
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	· Mitosis is a type of cell division that results in two daughter cells each having the same number of chromosomes as the parent cell.
· Prophase is the first stage of mitosis and is where chromosomes condense and become visible.
· Metaphase is the 2nd stage of mitosis where all the chromosomes line up at the center of the cell.
· Anaphase is the 3rd stage of mitosis where sister chromatids are pulled aways from each toward the poles.
· Telophase is the 4th stage of mitosis where chromosomes arrive at the poles.
· Cytokinesis is the splitting of the cytoplasm into two new cells.




	Materials Needed
· Mitosis Card sort (copied and cut) per group
· Access to learning pages
· Task Cards (cut, one set per group
	
	

	Lesson #3: Mitosis Day 2
	Date:

	Objective
SWBAT:  Create a model of and describe the steps of cell reproduction (mitosis).
Standards
B.6.A – explain the importance of the cell cycle to the growth of organisms, including the stages of the cell cycle and deoxyribonucleic acid (DNA) replication models.
Vocabulary
DNA
Cell cycle
Mitosis
Prophase
Metaphase
Anaphase
Telophase
Cytokinesis
Homologous chromosomes
Science Practices/Prerequisite Knowledge/Skills
· Developing and Using Models
· Engaging in Argument from Evidence
· DNA structure
· Cell structure/function (nucleus)

	Instructional Notes
Activity #1: This lesson is designed to deepen students’ understanding of mitosis. 
· Students build homologous chromosomes for Chromosome 1 and Chromosome 2 using pop beads. You may need to remind students to pay close attention to the details of the chromosomes since they are different sizes. When finished, students should have a model similar to the figure shown here, depending on what bead colors they were assigned. 
[image: ]
· Once students have built their pairs of homologous chromosomes, have them model replication of the DNA to simulate the synthesis phase of the cell cycle. When finished, students should have a model similar to the one on the next page, depending on what bead colors they were assigned. 
[image: ]

Activity #2:  Students work in pairs to translate their physical models into diagrams that include labels, numbers, and explanations for each event in mitosis. Groups then pair up to compare and critique their models and determine what revisions are needed.
	Lesson Look Fors
Look for teachers to:
· Teachers should be walking around the room ensuring that students are building their chromosomes correctly by asking probing questions on why they are building them the way that they are.
· Allow students to productively struggle with the content, using accountable talk moves to facilitate the lesson.

Look for students to: 
· Build model chromosomes according to the directions.
· Ask clarification questions regarding what they are learning.
· Talking through the process of mitosis as they are modeling it with their pop beads.

Students Do and Know
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	· Put different stages of mitosis in order based on their description.
· Provide a claim for which phase of mitosis a particular picture represents and provide evidence and reasoning to back up that claim.
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	· Prophase is the first stage of mitosis and is where chromosomes condense and become visible.
· Metaphase is the 2nd stage of mitosis where all the chromosomes line up at the center of the cell.
· Anaphase is the 3rd stage of mitosis where sister chromatids are pulled aways from each toward the poles.
· Telophase is the 4th stage of mitosis where chromosomes arrive at the poles.
· Cytokinesis is the splitting of the cytoplasm.

	
	




	Materials Needed
· Paper for drawing models
· Markers/colored pencils
· Pop beads or something similar
	
	

	Lesson #4: Cell Cycle
	Date:

	Objective
SWBAT:  Describe the process of the cell cycle using both models and data.
Standards
B.6.A – explain the importance of the cell cycle to the growth of organisms, including the stages of the cell cycle and deoxyribonucleic acid (DNA) replication models.

Vocabulary
Cell cycle
Mitosis
G1 phase
S phase
G2 phase
DNA replication

Science Practices/Prerequisite Knowledge/Skills
· Developing and Using Models
· Engaging in Argument from Evidence
· DNA structure/function
· Cell structure/function


	Instructional Notes
Activity #1: Students will watch a video on the cell cycle.  They will answer the questions in the worksheet.


Activity #2: Students will make a model of the cell cycle on a paper plate.
· Based on what they learned in the video, they will be given a paper plate and asked to make a model of the cell cycle.  An example is seen below.
· Each part of interphase should include the name of the phase AND an explanation of the events that occur in that phase.
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Activity #3 – Students will analyze data and make calculation of how long certain cell cycle phases occur in relation to others. They then answer questions based on the calculations.
	Lesson Look Fors
Look for teachers to:
· Walk around the room and make sure students are writing down their answers to the video.  If they need to stop the video so students can catch up, they should.

Look for students to: 
· Engage in the thought catcher as this will be how they will make their paper plate model.
· Ask clarifying questions to ensure that their model is the best that it can be.
Students Do and Know
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	· Create a model of the cell cycle.
· Explain what happens in each phase of the cell cycle.
· Explain what happens in each phase of mitosis.
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	· The cell cycle consists of 4 phases: G1, S, G2, and M.
· The M phase consists of two phases: mitosis and cytokinesis.
· Mitosis consists of prophase, metaphase, anaphase, and telophase.
· The G1 phase consists of the cell growing and cellular components are duplicated.
· The S phase is when DNA replication occurs.
· During the G2 phase the cell continues to grow and organelles develop in preparation for cell division.
· The G0 phase is a resting phase immediately after the G1 phase.  Then cells enter the S phase.  Some cells stay in this phase (muscle and nerve cells).

	
	




	Materials Needed
· Copies of thought catcher
· Paper plates
· Markers
· Copies of cell cycle data analysis activity
	
	

	Lesson #5: Disruptions in the Cell Cycle (Cancer) – This will take 2 days!!
	Date:

	Objective
SWBAT:  Describe how cancer can be formed due to uncontrolled cell growth and division.
Standards
B.6.C – relate disruptions of the cell cycle to how they lead to the development of diseases such as cancer.

Vocabulary
Cell cycle
Mitosis
G1 phase
S phase
G2 phase
DNA replication
Cancer
Science Practices/Prerequisite Knowledge/Skills
· Develop and Use Models
· Obtain, Evaluate, and Communicate Information
· Engaging in Argument from Evidence
· Cell structure/function
· DNA structure/function
· Prior knowledge of effects of cancer 
	Instructional Notes
Activity #1:  Students will participate in the BioInteractive Click and Learn called: The Eukaryotic Cell Cycle and Cancer.

Students fill out a thought catcher as they progress through the Click and Learn.


The Click and Learn can also be experienced in Spanish!


This interactive module explores the phases, checkpoints, and protein regulators of the cell cycle. The module also shows how mutations in genes that encode cell cycle regulators can lead to the development of cancer.  Students can toggle between two different views of the cell cycle by pressing the text in the center of the graphic. The “Cell Cycle Phases” view describes the cell cycle phases and checkpoints and includes illustrations of the cell’s chromosomes. The “Cell Cycle Regulators and Cancer” view explains the protein regulators, their roles in cell cycle progression, and how mutated versions can lead to cancer. 

Activity #2:  Cell Cycle Checkpoint Modeling
Using models to solve problems, answer questions and predict outcomes
· The teacher will provide the model for this activity (see model notes in materials)
· Teacher designates groups (no more than 4 per group)
· Teacher provides the questions, either via project or printed. 
· Students will engage in manipulating the model to answer the questions.
	Lesson Look Fors
Look for teachers to:
· Use accountable talk moves to have students arrive at the answer without just giving it to them.
· Walk around the room and ensure that students understand what is being asked of them during the Click and Learn.

Look for students to: 
· Ask clarifying questions regarding the content, ensuring that they are conceptually understanding what they are experiencing in the Click and Learn
· Defending their claims with evidence and reasoning
Students Do and Know
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	· Interact with a model to explain what causes cancer.
· Explain how cell cycle regulates itself with specific checkpoints.
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	· The cell cycle has checkpoints throughout the cycle that determine whether a cell is “ready” to go on to the next phase of the cell cycle.
· Cancer is a disease caused by the uncontrolled division of abnormal cells in a part of the body.

	
	




	Materials Needed
· Cell cycle models
	
	

	Lesson #6: Cell Specialization
	Date:

	Objective
SWBAT:  Explain how a stem cell can differentiate into a specialized cell and describe a scenario where this is influenced by an environmental factor.
Standards
B.6.B – explain the process of cell specialization through cell differentiation, including the role of environmental factors.
Vocabulary
Eukaryote
Cell
Specialization
Differentiation

Science Practices/Prerequisite Knowledge/Skills
· Constructing explanations
· Obtaining, Evaluating, and Communicating Information
· Engaging in Argument from Evidence

	Instructional Notes
Activity #1:  The students will then be given a Read to Learn document (one page front/back) where students will learn about cell differentiation.  They will annotate the article.



The students will pair and share their learning – have students pick three things that were most interesting to them as they were reading and share with a partner. Students may also share what they’ve annotated and compare notes to gather new insight and learning.
Tell students they will be taking their articles with them into the next learning segment.

Activity #2:  Students will watch a video on Cell Specialization and then fill out the thought catcher. As they watch, they will jot down notes, specifically related to the differences between specialized plant and animal cells.  You may show the students these topics to consider as they watch the video:
· What are some specific specialized plant cells?  What is the purpose of the specialization?
· What are some specific specialized animal cells? What is the purpose of the specialization?

Students will take these notes, along with their article from the previous activity, into the task that follows.  You may choose to have them do this as independent practice or with a partner (2 people, 3 if necessary).  Group work is not recommended since the students will need to interact with the resources and the question and provide clear justification.

Activity #3:  Students answer multiple choice practice questions where they have to “justify” their reasoning for choosing a particular answer. 

	Lesson Look Fors
Look for teachers to:
· Stop the video when students are having issues keeping up.
· Stop the video at the appropriate times to stamp the questions that were answered.
· Walk around the room and monitor annotating the Read to Learn.

Look for students to: 
· Annotate the Read to Learn
· Use their notes and the Read to Learn during the Independent Practice portion of the lesson
Students Do and Know
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	· Explain that all specialized cells arise from stem cells.
· Identify types of specialized human body cells.
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	· In the human body, all cells start off as stem cells and then differentiate later into the different types of cells that make up the human body.
· Cellular differentiation is the process in which as stem cell changes from one type to a differentiated one, e.g., stem cell  muscle cell
· Cell specialization is the process by which cells in an organism develop unique structures and functions to organize into tissues and organs.
· Cell specialization and cell differentiation are often used interchangeably.

	
	




	Materials Needed
· Copies of Cell Differentiation Read to Learn
	
	



	Lesson
	Objective(s) and Standard(s)
Instructional Notes
	            Resources

	Day 8
	Flex Day
	

	Day 9
	Review Day
	

	Day 10
	Administer Unit Exam 2
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UNPACKED STANDARDS
Focus standards for this unit.

	Standards Clarification 

	Standards
	Specificity
	Notes/Explanations/Examples

	B.6.A – explain the importance of the cell cycle to the growth of organisms, including the stages of the cell cycle and deoxyribonucleic acid (DNA) replication models.
	Cognition:  Explain
Content:  importance of the cell cycle to the growth of organisms

Cognition:  Explain
Content:  the stages of the cell cycle

Cognition:  Explain
Content:  DNA replication models

Standard breakdown:
· Explain the importance of the cell cycle to the growth of organisms, including: 
· an overview of the stages of the cell cycle 
· deoxyribonucleic acid (DNA) replication models

Major concepts in this standard include:
· Importance of the cell cycle to organism growth
· Cell cycle stages (G0, G1, S, G2, M) and significant events that occur within each stage
· Mitosis (prophase, metaphase, anaphase, telophase)


	 The stages of the cell cycle, DNA, and the importance of the cell cycle to the growth of an organism are foundational to understanding specialized cell development, reproduction, and how diseases such as cancer will affect cell growth.

When you teach this concept, remember to:
· Vary the models and visuals used to represent the phases and purpose of each stage in the cell cycle.
· Provide opportunities for students to identify and predict cell phases from scenarios and diagrams.
· Create opportunities for students to create and interpret models and to explain the importance of the cell cycle to the growth of organisms.

Common misconceptions:
· Misidentifying stages in the cell cycle based on characteristics of the phase
· Confusing mitosis and meiosis (specifically the types of cells that undergo each cycle)
· Thinking that each phase of the cell cycle takes the same amount of time

	B.6.B – explain the process of cell specialization through cell differentiation, including the role of environmental factors.

	Cognition:  Explain
Content:  process of cell specialization through cell differentiation

Cognition:  Explain
Content:  the role of environmental factors in cell specialization

This standard deepens the understanding that cells perform specific functions. These functions are determined by the DNA, which then is expressed in the genes. Organisms grow as a result of the cell cycle and cellular differentiation.

	An organism’s cells become more differentiated and specialized as it develops. 
Understanding the process of cell specialization and the environmental factors that can 
contribute to it is foundational to the study of genetics.

When you teach this concept, remember to:
· Provide opportunities for students to model and explain the role of stem cells in cell differentiation and give examples of specialized cells in organisms.
· Provide opportunities for students to associate the structure and function of DNA and RNA.
· Identify factors that can influence cell differentiation and specialization (e.g., available nutrients, temperature).

Common misconceptions:
· Thinking of cell differentiation as different genes rather than the same set of genes 
· but with varied order
· Thinking that all stem cells come from the embryo

	B.6.C – relate disruptions of the cell cycle to how they lead to the development of diseases such as cancer.
	Cognition:  Relate
Content:  disruptions of the cell cycle to how they lead to the development of diseases such as cancer

This standard provides specific examples of what can happen if the cell cycle is disrupted. The cell cycle and mitosis are integral parts of the growth of organisms, and disruptions in this cycle can cause disease.
	Normally, the cell cycle is controlled by regulatory proteins. Understanding the effects 
of disruptions in the cell cycle are integral to understanding how an organism’s growth 
will be modified and how diseases can develop. Cancer is a disease of the cell cycle.

When you teach this concept, remember to:
· Provide opportunities for students to explore genetic mutations that contribute to cancer development.
· Differentiate where the cell cycle mechanism and checkpoints are disrupted.
· Have students create models and use them to relate the causes and effects of cell cycle disruptions.
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This section details the progression of key student expectations/standards** in the courses before and after this course. This will help you understand what prior knowledge skills to build upon and guide you in knowing what skills you are preparing your students for in the subsequent course. 

	Biology Standard
	Connections

	B.6.A – explain the importance of the cell cycle to the growth of organisms, including the stages of the cell cycle and deoxyribonucleic acid (DNA) replication models.
	AP Biology
· IST-1.B – Describe the events that occur in the cell cycle
· IST-1.C – Explain how mitosis results in the transmission of chromosomes from one generation to the next.
· IST-4.A – Explain how changes in genotype may result in changes in phenotype.
· IST-1.M – Describe the mechanisms by which genetic information is copied for transmission between generations.

	B.6.B – explain the process of cell specialization through cell differentiation, including the role of environmental factors.

	AP Biology
· IST-2.A – Describe the types of interactions that regulate gene expression.

	B.6.C – relate disruptions of the cell cycle to how they lead to the development of diseases such as cancer.
	AP Biology
· IST-1.D – Describing the role of checkpoints in regulating the cell cycle.
· IST-1.E – Describe the effects of disruptions to the cell cycle on the cell or organism.




VOCABULARY GLOSSARY
Domain-specific words and definitions for this unit.
	Key Content Vocabulary

	Cell Cycle – series of events that takes place in a cell as it grows and divides

Prophase – the first stage of cell division, before metaphase, during which the chromosomes become visible as paired chromatids and the nuclear envelope disappears. The first prophase of meiosis includes the reduction division.

Metaphase – the second stage of cell division, between prophase and anaphase, during which the chromosomes become attached to the spindle fibers.

Anaphase – the stage in mitosis or meiosis following metaphase in which the daughter chromosomes move away from each other to opposite ends of the cell.

Telophase – the final phase of cell division, between anaphase and interphase, in which the chromatids or chromosomes move to opposite ends of the cell and two nuclei are formed.

Cytokinesis – division of the cytoplasm

Genome – the complete set of genetic information in an organism. It provides all of the information the organism requires to function. In living organisms, the genome is stored in long molecules of DNA called chromosomes.

Parent/mother cell –  In cell division, a mother or parent cell is the cell that divides to give rise to two daughter cells

Daughter cell – cells that result from the reproductive division of one cell during mitosis or meiosis.

Chromatin – the material of which the chromosomes of organisms other than bacteria (i.e., eukaryotes) are composed. It consists of protein, RNA, and DNA.

Chromosomes – A structure found inside the nucleus of a cell. A chromosome is made up of proteins and DNA organized into genes. Each cell normally contains 23 pairs of chromosomes.

Centrosomes – a cellular structure involved in the process of cell division. Before cell division, the centrosome duplicates and then, as division begins, the two centrosomes move to opposite ends of the cell.

Nucleoli – The nucleolus is the distinct structure present in the nucleus of eukaryotic cells. Primarily, it participates in assembling the ribosomes, alteration of transfer RNA and sensing cellular stress. The nucleolus is composed of RNA and proteins, which form around specific chromosomal regions.

Spindle apparatus – In cell biology, the spindle apparatus (or mitotic spindle) refers to the cytoskeletal structure of eukaryotic cells that forms during cell division to separate sister chromatids between daughter cells. Besides chromosomes, the spindle apparatus is composed of hundreds of proteins.

Cytokinesis – Cytokinesis is the physical process of cell division, which divides the cytoplasm of a parental cell into two daughter cells. ... Cytokinesis starts during the nuclear division phase called anaphase and continues through telophase.

Sister chromatids – either of the two identical chromatids that are formed by replication of a chromosome during the S phase of the cell cycle, are joined by a centromere, and segregate into separate daughter cells during anaphase.
Mitosis – a process of cell duplication, or reproduction, during which one cell gives rise to two genetically identical daughter cells.

Interphase – the resting phase between successive mitotic divisions of a cell, or between the first and second divisions of meiosis.

G1 phase – the period in the cell cycle from the end of cell division to the beginning of DNA replication

G2 phase – the period in the cell cycle from the completion of DNA replication to the beginning of cell division

S phase –  the period of the cell cycle prior to mitosis, during which the chromosomes are replicated

Cancer – A term for diseases in which abnormal cells divide without control and can invade nearby tissues.

DNA – a self-replicating material that is present in nearly all living organisms as the main constituent of chromosomes. It is the carrier of genetic information.
	
RNA – ribonucleic acid, a nucleic acid present in all living cells. Its principal role is to act as a messenger carrying instructions from DNA for controlling the synthesis of proteins, although in some viruses RNA rather than DNA carries the genetic information.

DNA replication – Replication occurs in three major steps: the opening of the double helix and separation of the DNA strands, the priming of the template strand, and the assembly of the new DNA segment. ... Finally, a special enzyme called DNA polymerase organizes the assembly of the new DNA strands.

Semi-conservative model – During DNA replication the new daughter strands are a mixture of one parent strand and a newly created strand

Double helix – describes the appearance of double-stranded DNA, which is composed of two linear strands that run opposite to each other, or anti-parallel, and twist together.

DNA polymerase – enzymes that create DNA molecules by assembling nucleotides, the building blocks of DNA

Helicase – essential enzymes involved in all aspects of nucleic acid metabolism including DNA replication, repair, recombination, transcription, ribosome biogenesis and RNA processing, translation, and decay

Nucleotide – organic molecules composed of a nitrogenous base, a pentose sugar and a phosphate

Cancer – disease in which some of the body's cells grow uncontrollably and spread to other parts of the body

Cellular differentiation – process in which as stem cell changes from one type to a differentiated one, e.g., stem cell  muscle cell

Cell Specialization – process by which cells in an organism develop unique structures and functions to organize into tissues and organs
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In science, disciplinary literacy is synonymous with the science and engineering practices. The SEPs are the context through
which all science concepts should be taught. In the lessons, you will find the Science and Engineering practices icons when
the SEPs are being explicitly used by students.
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