Leah McAleer
Biology 1306/1406 – Modern Concepts in Bioscience II
Week of March 1, 2021
Hey y’all! I hope everyone made it through the winter storm and is ready to tackle Exam #2!
Keywords: Protists, Endosymbiosis, Nitrogen Cycle, Resource Acquisition, Sustainability,
Conservation Biology
Our Group Tutoring sessions will be every Thursday from 7:00-8:00 PM. You can reserve a spot
at https://baylor.edu/tutoring. I hope to see you there!
This week in Biology 1306, we will be covering Campbell Chapters 28, 36, 37.3, 39 and 56
Protists- Campbell Ch.28
Protists are small organisms classified as eukaryotes
(Domain Eukarya). They have a well-developed
cytoskeleton, and are diverse in their structures,
functions and means of acquiring energy.
Endosymbiosis- relationship between 2 organisms;
one organism (host) believed to have engulfed the
other cell; this is believed to be how protists species
branched off from one another
Major Protist Supergroups:
Excavata- known for having an “excavated” groove on the cells’ side
SAR- contains 3 clades (Stramenopila, Alveolata, Rhizaria
Archaeplastida- red algae, green algae, and plants
Unikonta- amoebas with lobe/tube-shaped pseudopodia, animals, fungi, and non-amoeba
protists
Protist Life Cycle
For an explanation of protist characteristics, check out this
video: https://youtu.be/kQdRVq0b9Bk
Conjugation- sexual process of micronuclei exchange without
producing an offspring (Refer to Step 3 in Diagram)
Red Algae vs Green Algae:
Red Algae- contain phycoerythrin (photosynthetic red
pigment); coloring of algae depends on depth of water and level
of phycoerythrin; most are multicellular; reproduce sexually
and often exhibit alternation of generations
Green Algae- contains 2 groups: charophytes and
chlorophytes; larger and more complex than red algae species
by 3 mechanisms:
1. formation of individual cell colonies
2. formation of true multicellular bodies by cell division and cell differentiation
3. division of nuclei without the cytoplasm dividing
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Slime Mold Life Cycle

Slime Molds:
Plasmodial Slime Molds
Plasmodium- super unicellular mass of cytoplasm undivided by
plasma membranes with multiple nuclei produced by mitotic
divisions without cytokinesis stage
Cellular Slime Molds
Solitary, independent cells will form a slug-like mass when faced
with depleted food source; the mass will eventually form an
asexual fruiting body
Resource Acquisition and Transport in Vascular Plants – Campbell
Ch. 36
Recall that xylem (water and mineral) and phloem (sugar and solute) are the types of vascular tissue
that conduct water throughout vascular plants. To start, here is some vocabulary to be familiar with:
Phyllotaxy: the arrangement of leaves on a plant as determined by the shoot apical meristem
- alternate (1 leaf/node), whorled (2 leaves), or opposite (more than 2 per node)
Self-Pruning: leaves at lower levels that are shaded can’t photosynthesize efficiently, and are
selectively removed via programmed cell death
Leaf Area Index: the ratio of leaf area on the top layer to the ground area covered by a plant
NOTE: During photosynthesis, leaving stomata open for CO2/O2 exchange results in water loss
Routes of Solute and Water Transport: there are different routes of transport in plants
Apoplastic Route: water and solutes move along the continuum of the apoplast, the extracellular
portion of cells and the internal portion of non-living cells (xylem)
Symplastic Route: water and solutes move across the cytosol and pass through plasmodesmata (ie
the symplast), the cytosolic compartment of all living cells of a plant
Transmembrane Route: water and solutes move between cells through cell membranes and walls
Bulk transport, check out this video (7:08): https://www.youtube.com/watch?v=bsY8j8f54I0
Osmosis: the free diffusion of water based on its water potential. ΨS + ΨP = Ψ
Water Potential: the physical property determining the direction of water movement based on:
Solute Potential: osmotic potential; proportional to solute molarity
Pressure Potential: the physical pressure on the system (positive or negative)
Water moves from high water potential to low water potential down its osmotic gradient.
Turgor Pressure: the amount of force pushing out on the cell wall from water in the cell
Turgid: high tonicity due to water gain with high turgor pressure
Flaccid: tonicity when the cell loses water and has low turgor pressure
Plasmolysis: when the cell membrane separates from the cell wall
Stomata: pores on leaves that regulate water transpiration and gas
exchange
Guard Cell: cells which regulate the opening of stomata
When guard cells are flaccid, the stomata closes. When guard cells are turgid,
the stomata opens. Guard cells pump K+ ions out to close stomata and pump K+
in to open stomata.
Plant nutrition often involves relationships with other organisms- Campbell Ch. 37.3
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Mutualistic relationships are common between plants, soil, and other organisms.
Rhizobacteria- live in close proximity to the rhizosphere (soil surrounding plant roots)
Endophytes- live in between cells within the plant
Nitrogen Cycle: nitrogen containing
substances are removed from the air
and soil, are utilized by organisms,
and then returned back to the air and
soil for reuse
Nitrification: ammonia (𝑁𝐻!
)
#
is oxidized into nitrate (𝑁𝑂"
)
and then nitrate is further oxidized
into (𝑁𝑂! # ).
Ammonium(𝑵𝑯𝟒 % ) can be used
as a nitrogen source and is derived
using 2 different methods:
1. Nitrogen-fixing bacteria convert gaseous nitrogen (found in air) into (𝑁𝐻!
), which can
acquire a hydrogen from the soil and produce ammonium
2. Ammonification: decomposers convert organic nitrogen from dead sources into ammonium
Nitrogen Fixation: atmospheric nitrogen (𝑁" ) is reduced to (𝑁𝐻! ) by bacteria
-Nitrogen fixation by Rhizobium bacteria requires an anaerobic environment, which
can only be accomplished inside the root cortex; this is why the Rhizobium bacteria
assume the bacteroid form.
Mycorrhizae: a mutualistic symbiotic fungus which increases
root SA to facilitate absorption
Ectomycorrhizae- form a thick sheath of branching hyphae
(mycelia) over the surface of the root; usually formed in woody
plant species
Arbuscular Mycorrhizae- embedded within the root
Check out this video for further explanation of the Nitrogen
Cycle: https://youtu.be/UrP1E-yM7Cs
Other Nutritional Adaptations of Plants:
Epiphytes- a plant that grows on another plant (commensalistic relationship)
Parasitic Plants- absorb water, minerals, and sometimes photosynthetic products from their living
hosts
Carnivorous Plants- do have photosynthetic capabilities but supplement their diet by capturing and
ingesting insects and other small organisms
Plant Responses to Internal and External Signals- Campbell Ch. 39
Hormones: Molecules produced in low quantities and transported to another site to produce a response
Signal Transduction in Plant Cells:
Transduction: the transformation of a physical stimulus from the environment into a cellular response
Etiolation: morphological adaptations that allow plants to grow in darkness before emerging
(thin shoots; unexpanded leaves)
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De-Etiolation: aka. greening: shoot and root elongation; development of chlorophyll-bearing
leaves
The De-Etiolation Process in Plants:
Reception: light strikes the membrane phytochrome
protein (little light needed to respond)
Transduction: two pathways emerge using a
secondary messenger (cGMP) and Na+
Path 1: cGMP activates a protein kinase (PK1)
Path 2: phytochrome opens a Na+ channel,
whose ions activate a protein kinase (PK2)
Response: PK1 will phosphorylate Transcription
Factor 1 (TF1); PK2 will phosphorylate TF2. This leads
to the transcription of genes coding for de-etiolation
proteins.
Hormones (Table 39.1):
Auxin: controls stem elongation and controls apical
dominance
Tropism: the growth of a shoot toward or away
from a stimulus (phototropism: specific to light)
Cytokinins: regulate division in roots and shoots;
promote lateral grown; regulate solute movement
Gibberellins: sex differentiation, pollen and pollen
tube development and sperm elongation
Abscisic Acid (ABA): inhibits growth
Ethylene: promotes ripening of fruit, lateral branching
of shoots and pineapple flowering
Brassinosteroids: promote division in shoots; low concentration increase root growth while high
concentrations reduce growth
Jasmonates: regulate fruit ripening, floral development/pollen production; responds to pathogens or
herbivores
Strigolactones: control seed germination and apical dominance; recruits mycorrhizal fungi
Watch this video on plant hormones: https://www.youtube.com/watch?v=HdwIcIkSoBY
A plant’s ability to respond to and absorb light is crucial for its survival.
Photomorphogenesis: key events in plant growth and development that are dependent on light
Two Major Classes of Light Receptors:
Blue-Light Photoreceptors-initiates phototropism, light-induced opening of stomata, and the
light-induced slowing of hypocotyl elongation that occurs when a seedling breaks ground
Phytochromes- absorb mostly red light; regulate seed germination and shade avoidance
-In most cases, the light absorbing portion of the phytochromes are photoreversible.
-The interconversion between the phytochromes red-absorbing form (𝑃& ) and the far-red
absorbing form (𝑃&' ) is what controls and triggers various events in the plant
-Phytochromes also assists in maintaining the plant’s measure of time
Some More Definitions:
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Circadian Rhythms: sleep movements and physiological processes that occur with a consistent
frequency of about 24 hours that are not directly influences by environmental variables
-Interactions between the amount of light phytochromes absorb and the natural biological
clock of the plant allows the plant to measure the days and seasons.
Photoperiodism: physiological response to specific night or day lengths
Short-day plants/ long-night plants: requires a light period shorter than a minimum
critical length to flower
Long-day plants/ short-night plants: flower only when the light period is longer than a
certain maximum number of hours
Day-neutral plants: unaffected by photoperiod
Gravitropism: plants’ response to gravity; roots display positive gravitropism (with gravity) and
shoots exhibit negative gravitropism (away from gravity)
Statoliths: components that settle to the lower portion of the cell due to gravity; helps plant detect
gravity’s direction
Thigmomorphogenesis: changes in physical form that result from mechanical perturbation (wind,
touch, any mechanical stress)
Thigmotropism: change in directional growth in response to touch by another organism
How do plants respond to Abiotic Stressors?
Drought: plants will reduce rate of transpiration, stomata will close, synthesis of abscisic acid will
increase and be released, photosynthesis will decrease
Flooding: leads to oxygen deprivation which will in response, stimulate production of ethylene,
causing root cortex cells to die to provide “snorkels” for air to get in
Salt Stress: causes a water deficit by lowering the water potential gradient, reducing water uptake
Heat Stress: can denature plant enzymes; stomatas will close to conserve water but this prevents
evaporative cooling from occurring; in response, plant will synthesize heat-shock proteins to protect
other proteins from denaturation
Cold Stress: membranes become less fluid, and the lipids form crystalline structures
How do plants defend against pathogens and herbivores:
The epidermis and the periderm of the plant body initially provide a physical barrier against infection
Second line of defense is 2 immune responses:
PAMP-triggered immunity- if the plant recognizes molecular sequences that are specific to
certain pathogens, a chain signaling response begins and produces phytoalexins (antimicrobial
chemicals)
Effector-triggered immunity- both a local and a general defense against pathogens; restricts
the spread of a pathogen by impairing the pathogen’s cell wall integrity, metabolism or
reproduction; produces salicylic acid that activates a signal transduction pathway
Herbivory: animals eating plants; plants have several defenses:
Molecular-Level Defense: chemical compounds to deter attackers
Cellular-Level Defense: vacuoles can be used to store chemicals to deter attackers; raphide
crystals can also release an irritant into the attackers' soft tissues
Tissue-Level Defense: hardened sclerenchyma makes chewing difficult
Organ-Level Defense: organ shapes can either be unappealing or can be difficult/painful to
ingest
Organism- Level Defense: physiological changes due to mechanical damage
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Population-Level Defense: coordinated behavior can ward off predators
Community-Level Defense: species can recruit/ assist another species that is a predator of the
herbivore and in return receive protection
Conservation Biology – Chapter 56
Conservation biology is the ecology,
physiology, molecular biology, genetics and
evolutionary biology that are used to conserve
biodiversity on Earth.
Biodiversity can be considered at three main
levels:
Genetic Diversity- enables a population to adapt
to changes in the environment
Species Diversity- maintains the structure of
food webs and communities
Ecosystem Diversity- allows for life; the
presence of diversity among biotic and abiotic
factors allows for the success of organisms by
providing them with what they need
There are four major threats to Biodiversity: Habitat
loss, introduced species, overharvesting and global change.
When these act on small populations, the effects are even
more significant and can lead to extinction. Population
conservation efforts focus on genetic diversity,
population size, and critical habitat, or a specific type of
environment necessary for the conservation of an
endangered or protected species.
Sustainability is defined as the avoidance of the depletion of natural resources in order to
maintain an ecological balance. This is a particularly important concept as we face issues such as
decreasing biodiversity.
This video does a great job in explaining the basics of sustainability:
https://www.youtube.com/watch?v=_5r4loXPyx8

Study Tips:
*** Review all vocabulary in each chapter and make sure you understand what the terms
mean. These chapters are very definition heavy, but y’all can do it! I believe in you!!***
That’s all folks.
If you have any questions, feel free to reach out to the tutoring center or use the
link at the top of the resource to make a Microsoft Teams appointment.
All diagrams, tables, and external information is property of Campbell Biology and Pearson Education Inc.

