“The man who asks a question is a fool for a minute, the man
who does not ask is a fool for life.”
— Confucius

Intro to Life, Protists and Fungi
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» Archaea
Unicellular prokaryotes
Extremophiles

lar stime.

You are here

» Eukarya
Unicellular and multicellular
eukaryotes
Protists
Fungi
Plants
Animals
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Ciliates

Red algae
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Land plants
Amoebas
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Two Main Groups of Cells

Prokaryotic

(Bacteria and Archaea)

Eukaryotic
(Protists, Plants, Animals and Fungi)

*Not to scale




Prokaryotic and Eukaryotic Cells
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Prokaryotic cell

Domain: Bacteria
» Prokaryotic cells

» No membrane bound nucleus
or organelles

» Single-celled organisms
» Asexual reproduction

> in cell wall
separates bacteria from archaea

Bacteria: Cyanobacteria
'

Autotrophic bacteria: obtain food energy
through photosynthesis.

» It photosynthetic organisms on Earth
Increased oxygen in atmosphere
Accounts for most primary production in
open oceans
Likely evolved into chloroplast in eukaryotic
cells

» Only organism that can
(product of photosynthesis)

Domain: Archaea

Prokaryotic cell but similar to Eukaryotes in
DNA replication and protein synthesis

» More closely related to

:organisms that live grow

best in one or more conditions that would

kill most organisms
Thermophiles: live in extremely hot environments
Halophiles: live in extremely salty environments
Methanogens: Methane releasing archaea that are
poisoned by oxygen




A Borrowed Life

Virus: an infections particle incapable of replicating outside of a cell,
which consists of an RNA or DNA genome enclosed in a protein
coat (capsid)

parasites

Arguments for describing viruses as non-living

» Can not outside of host cell

» Can not carry out metabolic processes
outside of outside of host cell

b

HIV attacking a white blood cell

Prokaryotic Cell Structure

ADDITIONAL STRUCTURES
CELL WALL

Protects and gives shape to the
cell
CAPSULE

Protective outer coating
PILI

DNA 2 Hair-like projections that help cells,
One or more circular loops 5 1 attach to other surfaces and
containing genetic information sometimes play a role in DNA

RIBOSOMES transfer

S FLAGELLUM
Proteins in the cytoplasm i < it
that convert genetic information Whip-like projection(s) that aids in

into protein structure cellular movemen!

FOUR STRUCTURES IN ALL PROKARYOTES
PLASMA MEMBRANE
Encloses cell contents: DNA,
ribosomes, and cytoplasm

CYTOPLASM
Jelly-like fluid inside cell

Prokaryotic Reproduction

:DNA replicates and then the cell divides into two

separate cells

+ DNA Replication

Cell elongation

+ Septum formation

Cell separation

A — p - Each daughter cell
Y { O ) [ O | receives one copy
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Eukaryotic Cell Structure

nucleus

smooth and rough
endoplasmic
reticulum

ribosomes
——cytoskeleton

cytosol
mitochondria

plasma
membrane

Ankmal coll Plant cell
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Prokaryotic and Eukaryotic Cells

Cell Size Small (0.2 — 2.0 pm in diameter) Large (10 — 100 pm in diameter)

Organization Always single celled Often
Nucleus Membrane bound nucleus
Membrane-enclosed Present (e.g. lysosomes, Golgi complex,
organelles mitochondria)
(SLTEIEERE Usuall chromosome chromeosemes
(DNA)  —
Cell division Binary fission Involves mitosis
Sexual

None, transfer of DNA only Involves meiosis

Recombination

Check Your Understanding

Which of the following are not one of the characteristics of
bacteria?

a. Cell wall containing peptidoglycan

b. Contain a membrane bound nucleus
c.Asexual reproduction

d. Single-cell organisms

e. More than one of the above

Check Your Understanding

Archaea that thrive in extremely hot environments are known as

a. Halophiles

b. Heatophiles
c. Methanogens
d. Feugophiles
e.Thermophiles

Domain: Eukarya, Kingdom: “Protista”

Protists: similar appearing but diverse phyla that are not related through
an exclusive common ancestor, which have different life cycles, trophic
levels, modes of locomotion and cellular structures.

Under constant debate and revision

» Eukaryotic organisms that are not plants, animals, or fungi
» Most are unicellular

» Without

» First eukaryotes arose ~1.5 bya

» Photosynthetic plant-like protists (algae) and heterotrophic animal-like
protists




Kingdom: Protista

Diatoms SAAS AN
» Planktonic y
» Unicellular, but often form chains

» Cell walls made of silica (glass-like material)
called frustule
Diatomaceous earth

» Carotenoids (yellow and brown plgments)
» Important primary producers

Dinoflagellates
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Kingdom: Protista

Planktonic
Unicellular
Many are mixotrophic

Mixotroph: organisms that perform
photosynthesis but are also heterotrophic

Cell wall made of cellulose plates
Two flagella

Some are bioluminescent

Algal blooms (red tides)
Demonic acid

Algal Blooms

:excessive richness of nutrients in a body of water, frequently

due to runoff from agricultural areas on land

» Can cause algal blooms, which is the dense growth of algae and bacteria that
can result in where animals die from lack of oxygen (hypoxia).
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dead zone
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. During the summer months

What Causes Dead Zones?

nutrient rich runoff from land (S
enters the oceans resulting in Fresweies Yo
eutrophication P

(N, P. Si)

Eutrophication along with
abundant solar energy leads to
massive algal blooms

Dead algae sink to the bottom
where bacteria aid in
decomposition

Heterotrophic bacteria deplete
oxygen available to other
organisms forming a hypoxic
environment 0; consumed
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