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 Biology STAAR EOC Review  
(Adapted from Alief ISD Review) 

Reporting Category 1:  Cell Structure and Function 

STAAR  -11 Questions        STAAR M-9 Questions        4 Readiness Stds       5 Supporting Stds 

 Biology is the study of life and living organisms.   

 An organism is a complete, individual, living thing.   

 All organisms are formed from the same basic building block – cells.   

TEKS 
(RS)- will be 
tested  (65%) 
(SS)- may be 
tested  (35%) 
 

Key Ideas 
Cells are the smallest units of living things 

 
Simple cells are called prokaryotic; Complex cells are called eukaryotic 

Cell Parts or Organelles 
Cell membrane Surrounds the cell; controls what enters/leaves the cell; recognizes other 

cells; maintains homeostasis 

Cytoplasm Suspends organelles in a eukaryotic cell; enclosed within the cell membrane 

Nucleus Controls the cell’s activities; contains chromosomes made of DNA 

Mitochondria Breaks down food to release energy 

Endoplasmic reticulum  
(smooth or rough) 

Moves substances within the cell (pipe-like structures) 

Ribosome Makes proteins; round structures located in rough endoplasmic reticulum 

Golgi body or complex Changes and packages cell products 

Lysosome Contains enzymes (proteins that speed up digestion and chemical reactions) 

vacuole Holds material like water; large in a plant cell 

 Plant cells only 
Cell wall Surrounds the cell membrane; supports and protects plant cell 

chloroplast Contains chlorophyll (green pigment) for photosynthesis 
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4B 
Investigate and 
explain cellular 
processes, 
including 
homeostasis, 
energy 
conversions, 
transport of 
molecules, and 
synthesis of 
new materials 
(RS) 

Cellular Processes 
I. Homeostasis is a process by which organisms keep internal conditions relatively stable regardless of changes in 

the external environment.  It is important because the processes that keep the cell alive can only take place under 
certain internal conditions. 

• Balanced internal condition of cells 
• Homeostasis is also called equilibrium 
• Maintained by plasma membrane controlling what enters & leaves the cell 

 

Plasma or Cell Membrane  
The cell membrane is flexible and allows a unicellular organism to move 

             

When you transport something, you move it from one place to another.  Cells transport materials across the cell 
membrane. 
 

Functions (what they do) of Plasma or Cell Membrane 
 Protective barrier 
  Regulate transport in & out of cell  (selectively permeable- only lets some things and out of the cell like a 

club bouncer;  Specifically, small molecules and larger hydrophobic molecules move through easily. e.g. 

O2, CO2, H2O; Ions, hydrophilic molecules larger than water, and large molecules such as proteins do not 

move through the membrane on their own.  

  Allow cell recognition 
  Provide anchoring sites for filaments of cytoskeleton 
 Provide a binding site for enzymes 
  Interlocking surfaces bind cells together (junctions) 
 Contains the cytoplasm (fluid in cell)  

Structure of the Cell Membrane                              
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 Cell Membrane    
 Polar heads are hydrophilic “water loving” 

 Nonpolar tails are hydrophobic “water fearing” 
Makes membrane “Selective” in what  crosses - “Selectively permeable”   

                                        
  

II. Types of Transport Across Cell Membranes 
Simple Diffusion 

Requires NO energy; Molecules move from area of HIGH to LOW concentration 

DIFFUSION 

 Diffusion is a PASSIVE process which means no energy is used to make the  molecules move, 

they have a natural KINETIC ENERGY  

Ex:  Diffusion of Liquids                                                                 Diffusion through a Membrane 

                       
                                                                                    Solute moves DOWN concentration gradient (HIGH to LOW) 
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Osmosis- Diffusion of water across a membrane 

Moves from HIGH water potential (low solute) to LOW water potential (high solute) 
                                                                                                 Diffusion of H2O Across A Membrane 

                          
Cells in Different Solutions (Think of a pimple) 

                                                        

 

 
                         Isotonic (Balance flow)            Hypotonic  Solution                      Hypertonic Solution 
               NO NET MOVEMENT OF H2O            CYTOLYSIS (Cell Swells)              PLASMOLYSIS (Cell bursts)                                                                                                      

(equal amounts entering & leaving) 

(Isotonic) 

(Hypotonic)                         (Hypertonic) 
----------------------------------------------------------------------------------------------------------------------------- 
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III. Energy Conversions 
Three Forms of Transport Across the Membrane 

35

Three Forms of Transport Across the Membrane

 
A. Passive Diffusion- Simple Diffusion 
  Doesn’t require energy 
  Moves high to low concentration 
  Example: Oxygen or water diffusing into a cell and carbon dioxide diffusing out.  

 
B. Facilitated diffusion 
 Doesn’t require energy 
 Uses transport proteins to move high to low concentration 
 Examples: Glucose or amino acids moving from blood into a cell.  

 
C. Active Transport 
 Requires energy or ATP 
 Moves materials from LOW to HIGH concentration 
 AGAINST concentration gradient 
 Examples: Pumping Na+ (sodium ions) out and K+ (potassium ions) in against strong concentration gradients. 
 Called Na+-K+ Pump 

------------------------------------------------------------------------------------------------------------------------------------- 

Proteins Are Critical to Membrane Function 

    
Types of Transport Proteins 

• Channel proteins are embedded in the cell membrane & have a pore for materials to cross 
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• Carrier proteins can change shape to move material from one side of the membrane to the 
other 
 

Facilitated Diffusion 
Molecules will randomly move through the pores in Channel Proteins.  

                                                 
• Some Carrier proteins do not extend through the membrane. 
• They bond and drag molecules through the lipid bilayer and release them on the opposite side.  

                                                
-------------------------------------------------------------------------------------------------------------------------------------- 

Carrier Proteins  
 

• Other carrier proteins change shape to move materials across the cell membrane 

--------------------------------------------------------------------------------------------------------------------------------------- 

Exocytosis - moving things out of the cell                                   

 Molecules are moved out of the cell by vesicles that fuse with the plasma membrane. 

 This is how many hormones are secreted and how nerve cells communicate with one another 
 

                                                   Moving the “Big Stuff” Out in the Cell  
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Endocytosis- Large molecules move materials into the cell by one of three forms of endocytosis.  

                                                    Moving the “Big Stuff” in the cell 

                                                   
3 Types of Endocytosis 

A.  Pinocytosis- Most common form of endocytosis; Takes in dissolved molecules as a vesicle 

              Cell form an invagination   
                     *Materials dissolve in water to be brought into cell 
 

B. Phagocytosis--Used to engulf large particles such as food, bacteria, etc. into vesicles;                             

Called “Cell Drinking”                                                                   Phagocytosis about to occur 

                 
 

C. Receptor-Mediated Endocytosis  
Some integral proteins have receptors on their surface to recognize & take in hormones, cholesterol, etc. 
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Summary of Cellular Processes 

 Homeostasis Regulation of conditions (like pH or temperature) within a cell which 
allows for stable, “normal” internal equilibrium (balance) 

 Energy Conversions  During photosynthesis, plant cells use energy from the sun to make 
sugar called glucose; during aerobic cellular respiration, mitochondria 
release energy from molecules like glucose 

 Molecule 
transportation 

Molecules move in and out of cells across the cell membrane by 
various means; active transport (like transport proteins) requires 
energy, but passive energy (like diffusion) does not 

 Synthesis of New 
Molecules 

Cells can create new molecule from simpler molecules, like when 
proteins are made from amino acids 

 

4C 
Compare the 
structures of 
viruses to cells, 
describe viral 
reproduction, 
and describe 
the role of 
viruses in 
causing 
diseases such 
as human 
immunodeficie
ncy virus (HIV) 
and influenza 
(RS) 

Structure of Viruses                                                                                           

Virus Structure  
 

                                                     
 
 

 
                 

  Viruses and Cells 
Characteristic Virus Cell 

Structure DNA or RNA in capsid, some with envelope Cell membrane, cytoplasm, 
eukaryotes also contain nucleus and 
many organelles 

Reproduction Only within a host cell Independent cell division, either 
asexually or sexually 

Genetic Code DNA or RNA DNA 

Growth and Development No Yes; in multicellular organisms, cells 
increase in number and differentiate 

Obtain and use energy No Yes—Eukaryotic ell 

Response to Environment No Yes 

Change over time Yes Yes 

 A virus is a nonliving particle made up of proteins, nucleic acids, and sometimes lipids.   
 

   Capsid 

DNA 
or RNA 

ENVELOPE 

 

SPIKES 

 

CAPSOMERES 

 

Outside View of a Virus 
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 Viruses can reproduce only by infecting living cells.  A virus consists of a core of DNA or RNA 
surrounded by a protein coat called a capsid. 

 Unlike a cell, a virus lacks structures to take in food, break apart food for energy, or synthesize molecules. 

 Because viruses are noncellular and cannot perform most functions of life, scientists classify viruses as 
nonliving particles.  However, viruses are able to perform one life function- reproduction- with the aid of 
a host organism. 

 Hosts can be prokaryotes or eukaryotes. 

 Viruses that use prokaryotes as host cells are called bacteriophages or phages. 

 
Viral Reproduction 

 Viruses reproduce by taking over the host cell.  The process begins when a virus attaches to the outside of a cell.  The 
virus then injects its genetic material into the cell.  After the viral genetic material enters a host cell, one of two 
processes may occur. 

A. Steps of Lytic Cycle and Lysogenic cycle 

      

 
Stages of the Lytic Cycle 
The host cell starts making messenger RNA from the viral  
DNA. 

Stages of the Lysogenic Cycle 
  

Role of Viruses in Causing Diseases Such as HIV and Influenza 
Viruses can cause disease in humans through the lytic cycle such as HIV and Influenza.  

HIV                       and                 Influenza 

  Influenza or the “flu” 
HIV 

http://creationwiki.org/File:Nbt0104-31-F1.jpg
http://creationwiki.org/File:Nbt0104-31-F1.jpg
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Human immunodeficiency Virus or HIV Influenza or the flu 

Causes AIDS or Acquired immunodeficiency Syndrome; 
currently there is no cure for AIDS because HIV mutates 
and evolves rapidly;  

RNA virus 

HIV infects and destroys immune system cells called helper 
T cells; Helper T cells play a role in keeping the body free 
from disease 

Infects the respiratory tract of humans as well as other 
animals 

When HIV attacks a helper T cell, it binds to the cell 
membrane and enters the cell.  Once the virus is inside the 
cell, it uses the cell’s structures to make new viruses.  Then 
the virus destroys the cell and the new viruses are 
released into the bloodstream.  They travel throughout the 
blood, infecting and destroying other helper T cells. 

The death of the infected cells and a person’s immune 
system response causes inflammation which leads to sore 
throat and mucus secretions 

As an HIV infection progresses, more helper T cells are 
destroyed.  Doctors determine the number of helper T 
cells in the blood of people with HIV infections to monitor 
how far their infections have progressed.  The fewer the T-  
cells in the blood, the more advanced the infection. 

Infection causes mild to severe illness, including fever, 
cough, headache, and a general feeling of  tiredness 

As the immune system becomes increasingly compromised 
by HIV, the body becomes more susceptible to diseases 
that seldom show up in people with a healthy immune 
system; People who have AIDS die from other diseases 
because their immune system is too weak to fight off 
infections (opportunistic diseases) 

Infection lasts for 1 to 2 weeks and can cause a more 
severe illness 

 
 

5A 
Describe the 
stages of the 
cell cycle, 
including 
deoxyribonucle
ic acid 
replication and 
mitosis, and 
the importance 
of cell cycle to 
the growth of 
the organism 
(Readiness 
Standard) 

The Cell Cycle: Stages in growth & division 

                                                           
G1  Phase 

 
        S Phase 
 

      G2 Phase 
 

       M Phase 
(Mitosis) 

Cytokinesis 
 (Cell plate forming between 
the two cells) 

First growth stage 
 

Copying of all of 
DNA’s instructions 
 

Time between 
DNA synthesis & 
mitosis 
 

Cell growth & protein 
production stop 
 

Occurs after chromosomes 
separate 

Cell increases in 
size 
 

Chromosomes 
duplicated 
 

Cell continues 
growing 
 

Cell’s energy used to 
make 2 daughter cells 
 

Forms two, identical daughter 
cells 

Cell prepares to 
copy its DNA 
 

 Needed proteins 
produced 

Called mitosis or 
karyokinesis  
(nuclear division) 
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I. DNA Replication 
A process that transforms one DNA molecule into 2 identical copies; enzyme help DNA strands unwind and separates; 
each DNA strand serves as a template (pattern) for a new, complementary strand to form by matching (pairing) 
nitrogen bases. As a result, each new DNA molecule contains half of the original molecule  

Replication Facts • DNA has to be copied before a cell divides 
• DNA is copied during the S or synthesis phase of 

interphase  
• New cells will need identical DNA strands 

Synthesis Phase 
 (S phase) 

S phase during interphase of the cell cycle 
Occurs in the Nucleus of eukaryotes 

 
DNA Replication 
(in a nut shell) 

 
 the process used by 
cells to copy DNA – 
enzyme unzips DNA 
and each side of the 
ladder acts as a 
template for the 
building of the new 
half.  Use the N-base 
paring rules : A-T ; C-G 
Example) 
TACGGAC (old strand)  
ATGCCTG (new strand 

Begins at Origins of Replication 
Two strands open forming Replication Forks (Y-shaped region) 
New strands grow at the forks  

 

  
 
 
As the 2 DNA strands open at the origin, Replication Bubbles form 

• Prokaryotes (bacteria) have a single bubble 
• Eukaryotic chromosomes have MANY bubbles 

http://upload.wikimedia.org/wikipedia/commons/7/70/DNA_replication_split.svg
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 Enzyme Helicase unwinds and separates the 2 DNA strands by breaking the weak 
hydrogen bonds 

• Single-Strand Binding Proteins attach and keep the 2 DNA strands separated 
and untwisted 

 
Enzyme Topoisomerase attaches to the 2 forks of the bubble to relieve stress on the DNA 
molecule as it separates 

 

              

 
 

Before new DNA strands can form, there must be RNA primers present to start the 
addition of new nucleotides; 
Primase is the enzyme that synthesizes the RNA Primer; 
DNA polymerase can then add the new nucleotides 
 

 

 DNA polymerase can only add nucleotides to the 3’ end of the DNA  
This causes the NEW strand to be built in a 5’ to 3’ direction 

 
                                              Direction of Replication 

  

DNA replication: 
The Leading Strand is synthesized as a single strand from the point of origin toward the 
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Synthesis of the New 
DNA Strands 

opening replication fork 

 
 The Lagging Strand is synthesized discontinuously against overall direction of replication 

This strand is made in MANY short segments. 
               It is replicated from the replication fork toward the origin 

 

 

 

Lagging Strand 
Segments 

Okazaki Fragments -  series of short segments on the lagging strand 
Must be joined together by an enzyme 

 
Joining of Okazaki 
Fragments 

The enzyme Ligase joins the Okazaki fragments together to make one strand 

 
Replication of Strands 

Replication Fork                    Point of Origin 

 
Semiconservative 
Model of Replication 
(Watson & Crick) 

The two strands of the parental molecule separate, and each acts as a template for a new 
complementary strand 

New DNA consists of 1 PARENTAL (original) and 1 NEW strand of DNA 
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Summarize DNA Replication- Explain what happens using the diagram below: 
 
 
 
 
 

II. Mitosis- Life Cycle of a Cell 
• Mitosis is a cycle with no beginning or end;  

• Mitosis creates diploid cells and is for the purpose of tissue repair and growth  
 in animals] DNA coils to form chromosomes during cell division 
 

Interphase – Resting Stage                                   
 Cells carrying on normal 

activities 
 Chromosomes aren’t 

visible 
 Cell metabolism is 

occurring 
 Occurs before mitosis 
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Stages of Mitosis (PMAT) 
Prophase            
Metaphase          
Anaphase          
Telophase  

 

Cells Undergoing Mitosis 
 
 
 
 

                         
 

 

 

 

 

 

 

 

 

 

Prophase  DNA coils tightly & becomes visible as chromosomes 
 Nuclear membrane disappears 
 Nuceolus disappears 
 Centrioles migrate to poles 

 Spindle begins to form 
Metaphase 
 

 Spindle fibers from centrioles attach to each chromosome 
 Cell preparing to separate its chromosomes 
 Cell aligns its chromosomes in the middle of the cell 

 

Anaphase

 

 Cell chromosomes are separated 
 Spindle fibers shorten so chromosomes pulled to ends of cell 

 

Telophase  Separation of chromosomes completed 
 Cell Plate forms (plants) 
 Cleavage furrow forms(animals) 
 Nucleus & nucleolus reform 
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  Chromosomes uncoil 
 
 
 
 
 

Cytokinesis 
 (Cell plate forming between 
the two cells) 
 

 Occurs after chromosomes separate 
 Forms two, identical daughter cells 

 

 
III. Importance of the cell cycle to the growth of the organism 

 
 

9A 
Compare the 
structures and 
functions of 
different types 
of 
biomolecules, 
including 
carbohydrates, 
lipids, proteins, 
and nucleic 
acids 
(Readiness 
Standard) 

Types of Biomolecules 

15

Examples of Biomolecules

Proteins

Lipids

Carbohydrates

Nucleic Acids

Copyright Cmassengale  
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Biomolecule Structure Function 

Protein 

(enzyme, hormone) 

 

Example:  Nuts 

Contains carbon (C), nitrogen (N), 
oxygen (O), hydrogen (H), and 
possibly sulfur (S) atoms; made of 
amino acids; large and complex 

 

Example:  Muscle 

Used to build cells;  

Structural molecule (like keratin 
in fingernails); enzyme, hormone, 
transport molecule (like 
hemoglobin in blood); 
contractions 

Lipids 
(fats, steroid, wax, oil, fatty acid) 

 

Example:  Crisco 

Contains carbon(C), oxygen (O), 
hydrogen (H), and possibly other 
atoms: ratio of hydrogen (H) 
atoms to oxygen (O) atoms is 
high; insoluble (does not dissolve) 
in water 

 
Example:  oils 

Source of energy; cell membrane 
component; protective coating 
(like wax); chemical messenger 
(like cholesterol)              

 
Example:   butter 

Carbohydrates 

(Sugar, starch) 

  

Example:  Sugar in Coke 

Contains carbon (C), nitrogen (N), 
and hydrogen (H) atoms; ratio of 
hydrogen to oxygen atoms is 2:1 

               

Example:   Starch in pasta  

Source of energy  (like glucose); 
structural molecule (cellulose) 

 

Ex:  Orange (fruits are carbohydrates 

because they have sugar) 

Nucleic Acids  (DNA & RNA) 

29

Nucleotide

O
O=P-O

O

Phosphate
Group

N
Nitrogenous base

(A, G, C, or T)

CH2

O

C1C4

C3 C2

5

Sugar
(deoxyribose)

copyright cmassengale  

Contains a carbohydrate (sugar) 
group, phosphate group (PO4

-3), 
and a nitrogen base (adenine, 
thymine (in DNA only) or uracil 
(in RNA only), cytosine, and 
guanine; very large and complex 

Carrier of genetic information 
and instructions of protein 
synthesis 

 

 

Cells Use ATP from Biochemical energy for: Active transport, Movement, Photosynthesis, Protein Synthesis, Cellular  
respiration, and all other cellular reactions  
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Structure of Biomolecules 
CARBOHYDRATE 
(Sugar – Glucose) 

PROTEIN 
(One Amino Acid) 

LIPID (Fat) NUCLEIC ACID 
(One Nucleotide) 

 

 

 

 

 

 

4A 
Compare and 
contrast 
prokaryotic 
and eukaryotic 
cells 
(Supporting 
Standard) 

DIFFERENCES IN CELLS 
 Cells can be grouped according to their similarities and differences.  All cells can be divided into two 
categories – prokaryotes and eukaryotes. 

Prokaryotic Cell 

 

Eukaryotic Cell 

 
lacks a true nucleus Has a  well-defined nucleus surrounded by a nuclear 

membrane 

does not have membrane bound organelles DNA is in the form of complex chromosomes 

DNA in a prokaryote is a single circular molecule More complex 

have no mitochondria, chloroplasts, Golgi bodies, 
lysosomes, vacuoles, or endoplasmic reticulum 

cells are found in plants, animals, fungi, and protists. 
 

have a cell wall and a cell membrane Example: 

Example:  bacteria cell (below) and blue green algae Animal cell                                       Plant cell 

                           
 

                                                      

 Eukaryotic cells also differ between plants and animals.  Plant cells contain three structures not found in 
animal cells – cell walls, large central vacuoles, and plastids.  Centrioles are found in some, but not all types of 
plant cells.  They are found in all animal cells. 
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Summary 
Characteristic Prokaryote 

(Bacteria  and Blue green algae) 
Eukaryote 
(Plant and animal cell) 

Cell membrane Yes Yes 

 
Cytoplasm 

Yes Yes 

 
Ribosomes 

Smaller Larger 

 
Nucleus 

No Yes 

 
Organelles 

No Yes 

 

 
 
 

5B 
Examine 
specialized 
cells, including 
roots, stems, 
and leaves of 
plants; and 
animal cells 
such as blood, 
muscle, and 
epithelium (SS) 

Specialized Cells 
DNA holds the genetic information that controls what the cell can do and what molecules it makes. 

Ex:  White blood cells in animals are specialized to attack pathogens (disease causing agents) like viruses or bacteria 

Plant Cells 
Plant part  Examples of specialized plant cells and functions 
Leaf 

 
Guard Cell 

Cells containing chloroplasts (green coloring) for photosynthesis; 
  
Guard cells control size of stomates (pores) allowing gas transfer 

Stem 

 
Xylem Cell 

Xylem cells move water and minerals;  
 
Phloem cells move nutrients like glucose throughout the plant 
 using pipe like structures (this provides support for leaves, 
 branches, and flowers) 

Root 

 

Epidermis cells on root hairs increase surface area to allow  
for the  absorption of water and mineral nutrients 

 
 
 
 
 
 
 



20 

 

Animal Cells 
Muscle Cell 

 

• Muscle cells are individual cells that comprise the 
muscle tissue of the body and execute   
muscle contraction.  

• There are three types of muscle cells: skeletal, cardiac,  
and smooth. Each of these types differ in cellular 
structure, specific function, and location within the body.  

• Together, the three muscle cell types play specific roles 
in supporting the skeletal structure and posture of the 
 body, assisting in the flow of blood through blood  

vessels, aiding in digestion, and driving the heartbeat. 
Blood Cell 

 

Mammals have 3 types of blood cells (they make up 45% 
 of blood tissue): (Pictured here are the red blood cells) 

1. red blood cells — Erythrocytes (carrying oxygen and some 
 carbon dioxide through the use of  hemoglobin)  

2. white blood cells — Leukocytes (cells of the  immune 
 system involved in defending the body against both infectious 
 disease and foreign materials  

3. platelets — Thrombocytes- (clear, small and a  
natural source of growth in the body; it helps to form clots.  

 

Epithelium Cell 

 

• Epithelial tissue covers external surfaces and internal  
cavities and organs.  

• Epithelia forms boundaries- it lines the intestines 
and the esophagus.. Most substances that move into 
 or out of the body must pass through epithelial tissue. 

• One surface of the tissue is free and the other adheres 
 to a basement membrane 
 
 

 

5C 
Describe the 
roles of DNA, 
ribonucleic acid 
(RNA), and 
environmental 
factors in cell 
differentiation  

What is Cell Differentiation? 
 A multicellular organism such as a human begins as a single cell.  Through the cell cycle and mitosis, the 
cell divides into 2 daughter cells which are continually divided by mitosis.  Daughter cells are not 
necessarily identical or the same as their parent cells in the early stages.  The process of cell 
differentiation produces specialized cells that have certain structures that allow them to perform a 
specific function. 
 
Cell differentiation occurs in stem cells, which are unspecialized cells that can differentiate into other 
cells.  Stem cells can produce other stem cells or specialized cells such as nerve, muscles, or blood cells.  
Not all stem cells have the same differentiation potential. 

Types of Stem Cells (Specialized Cells) 

 Totipotent cells- can produce any cell in an organism and can produce the cells of tissues 
surrounding an embryo.  These cells are often found in the umbilical cord of mother’s. 

 

 Pluripotent cells form totipotent cells.  In am embryo (blastocycst stage), these cells develop 
into three layers- germ layers:  ectoderm, endoderm, and mesoderm. Each layer gives rise to a 
specific set of tissues and organs in the developing embryo. 

 

 Multipotent cells, found in adults, can develop into a few cells such as stem cells in bone 
marrow which can develop into several types of blood cells , but not that of other tissues. 

 

http://www.wisegeek.com/what-is-muscle-contraction.htm
http://www.wisegeek.com/what-are-the-different-cell-types.htm
http://en.wikipedia.org/wiki/Red_blood_cell
http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Hemoglobin
http://en.wikipedia.org/wiki/White_blood_cell
http://en.wikipedia.org/wiki/Platelet
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Roles of DNA and RNA in Cell Differentiation 
 

DNA (Deoxyribonucleic Acid): genetic material that carries inherited information from parent to 
offspring.  With a few exceptions, all the cells in an organism have the same DNA in their nuclei.   During 
a normal cell cycle, the cells DNA is copied and passed to daughter cells.  This process of copying is 
called DNA replication.   
 
 

IMPORTANT!!! 
*** ALL DNA is copied during replication, but only certain genes are transcribed and translated into 
proteins!!!  The other genes are present in the cell, but they are dormant (not active)! 
                                                          

Role of RNA 

RNA  (Ribonucleic Acid)                                  

Ribose sugar has an extra –OH or hydroxyl group 
It has the base uracil (U) instead of thymine (T) 

 

RNA is a nucleic acid that uses genetic material from DNA to produce proteins in the cytoplasm 

 RNA molecules play an active role in cells by speeding up or catalyzing biological reactions, 
controlling gene expression, or sensing and communicating responses to cellular signals.  

 Gene expression (active transcription and translation) of a gene.  For example, chemicals in 
cells called transcription factors influence which genes are transcribed and when they are 
transcribed. 

 Transciption factors are involved in the differentiation of stem cells into many types of 
speciifc tissues from the time of embryonic development. 

 After a gene is transcribed, its translation may be prevented by a process called RNA 
interference (RNAi).   

 RNA i involves small molecules of RNA called microRNA that bind to mRNA. 

 Once mRNA is bound by microRNA, the mRNA is cut into fragments and can no longer be 
translated into a protein. 

Environmental Factors in Cell Differentiation 
Many factors in a cells internal or external environment affect which genes are expressed.  Gene 
expression affects how a cell differentiates. 

A. Internal Conditions that Affect Cell Differentiation: 
Proteins and hormones that are made within the organism.  Certain protein within cells transmit 
information and trigger (start or activate) hormones (enzymes) that carry forward the information for 
cell growth/differentiation.  
 

B. External Conditions that Affect Cell Differentiation: 
The release of these hormones is affected by environmental factors, such as temperature changes , the 
supply of oxygen,  and available nutrients--- affect gene expressions. 

http://en.wikipedia.org/wiki/Gene_expression

