
Objective: You will be able to use a graph/diagram to 

analyze situations that involve timing and coordination of 

events necessary for normal development in organisms. 

Do Now: 

– Read the 2.E enduring understanding 

section 



Essential knowledge: Timing and coordination of 

specific events are necessary for the normal development of 

an organism, and these events are regulated by a variety of 

mechanisms. 

 



Zygote 



• Cell differentiation results from the expression of genes for 

tissue specific proteins. 

 

• During embryonic development, a zygote gives rise to 

many different cell types 

Types of 

differentiated 

cells 







Induction of transcription factors during development 

results in sequential gene expression. 

• Signal molecules released 

by developing cells that go to 

nearby cells 

 

• Signals typically cause cells 

to “head down” a specific 

pathway 
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Embryonic induction in development results in the 

correct timing of events. 

Induction 

Homeotic genes are involved in developmental patterns 

and sequences 



Figure 16.7 
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Figure 16.UN01 
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Objective: You will be able to describe the role of 

programmed cell death in development and differentiation, 

the reuse of molecules, and the maintenance of dynamic 

homeostasis. 

Do Now: 



Genetic mutations can result in abnormal development. 



Figure 16.10 

Anterior end 
100 m 

Bicoid protein in 
 early embryo 

Results 

Bicoid protein in 
 early embryo 

Bicoid mRNA in mature 
 unfertilized egg 

Bicoid mRNA in mature 
 unfertilized egg 

Fertilization, 
translation of 
bicoid mRNA 



Figure 16.9 
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Genetic transplantation experiments support the link between 

gene expression and normal development. 



A NEW discovery 

• Small pieces of RNA called microRNA’s 

have an affect on gene expression 

 

• These microRNA’s can degrade and 

block other pieces of RNA from being 

translated into a protein 
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Temperature and the availability of water determine seed 

germination in most plants 

These environmental cues induce transcription factors to work. 



Programed cell death (apoptosis) plays a role in 

normal development and differentiation. 

– Examples 

• Morphogenesis of fingers and toes 

• Antibody production 

 



Figure 16.6 
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Figure 35.6 
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During metamorphosis, apoptosis will destroy cells and reuse 

the materials to create new body structures 



Objective: You will be able to design a plan for 

collecting data and justifying the scientific claim that timing 

and coordination of events is necessary for normal 

development. 

  

Do Now: 



Objective: You will be able to design a plan for 

collecting data and justifying the scientific claim that timing 

and coordination of physiological events  involves regulation. 

  

Do Now: 
Write down the statement below 

Essential knowledge: Timing and coordination of 

physiological events are regulated by multiple 

mechanisms. 



• In plants, physiological events involve interactions 

between environmental stimuli and internal molecular 

signals.  
– Examples include: 

• Phototropism 

• Photoperiodism 



Figure 39.5 
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Phototropism, or the response to the 

presence of light… 

 
• What is the environmental stimulus affecting 

physiological events (phototropism in this case) of the 

plants? 

• Uhm…light 

 

• What is the internal molecule that is interacting with 

the outside stimulus. 

• Auxin 



Greening of a plant in response to light 

But what is the internal molecular used to detect the 

light…  

What is the physiological response??? 



Figure 39.18 
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Figure 39.4-3 
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• Justify the scientific claim that seed germination shows how timing and 

coordination of physiological events involves regulation. 

 



Photoperiodism 

 



Photoperiodism… 

 

• What is the environmental stimulus affecting 

physiological events (photoperiodism in this case) of 

the plants? 

 

• What is the internal molecular that is interacting with 

the outside stimulus. 



In fungi, protists and bacteria, internal and external 

signals regulate a variety of physiological responses that 

synchronize with environmental cycles and cues. 

 
• Fruiting body formation in fungi, slime molds and certain types 

of bacteria 

 

• Quorum sensing in bacteria 

 



In animals, internal and external signals regulate a 

variety of physiological responses that synchronize with 

environmental cycles and cues. 

1. Circadian rhythms, or the physiological cycle of about 24 hours that is 

present in all eukaryotes and persists even in the absence of external 

cues 

2. Diurnal/nocturnal and sleep/awake cycles 

3. Seasonal responses, such as hibernation, estivation or migration 

4. Release and reaction to pheromones 

5. Visual displays in the reproductive cycle 

• Your group will be assigned one of the above examples. 

 

• Design a plan for collecting data to support the scientific claim that 

timing and coordination of physiological events involves regulation. 

 

• Start by: 

 Looking up definitions 

 Find a specific activity to design experiment around  



Objective: You will be able to predict how 

environmental factors affect responses to information and 

change behavior. 

  

Do Now: 
Right down the statement below 

Essential knowledge: Timing and coordination of behavior 

are regulated by various mechanisms and are important in 

natural selection. 



• Individuals can act on information and 

communicate it to others. 
– Examples: 

• Innate behaviors are behaviors that are inherited. 

• Learning occurs through interactions with the environment and 

other organisms. 

 



Innate Behaviors 

Response to Pheromones      Fixed action pattern 



• Individuals can act on information and 

communicate it to others. 
– Examples: 

• Innate behaviors are behaviors that are inherited. 

• Learning occurs through interactions with the environment and 

other organisms. 

 



Learned Behaviors 
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Objective: You will be able to explain how cooperative 

behavior within or between populations contributes to 

survival. 

  

Do Now: 
Right down the statement below 

Essential knowledge: Timing and coordination of behavior 

are regulated by various mechanisms and are important in 

natural selection. 



Cooperative behavior within or between populations 

contributes to the survival of the populations. 

 
• Example: 

– Availability of resources leading to fruiting body formation in 

fungi and certain types of bacteria 

 

– Niche and resource partitioning 

 

– Mutualistic relationships (lichens; bacteria in digestive tracts 

of animals; mycorrhizae) 

 

– Biology of pollination 

 



Availability of resources leading to fruiting body 

formation in fungi and certain types of bacteria 

 



Niche and Resource Partitioning 

How is this an example of a cooperative behavior within or between 

populations that contributes to the survival of the population? 



Mutualism 

How is this an example of a cooperative behavior within or between 

populations that contributes to the survival of the population? 



• Choose 2 examples of a cooperative 

behavior and explain how it: 
• Benefits the individual 

• Benefits the population 


