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Geological time scale and building height
(1floor – 60Ma, 72 floors, 12 feet/floor)

 Major Eons (Ma)
– Phanerozoic 

• (550 Ma to present time, top 9 floors’)

– Proterozoic 
• (2,500 – 550 Ma, 33rd -63rd)

– Archaean 
• (3,800 – 2,500 Ma, 12th – 33rd)

– Hadean 
• (4,500 – 3,800 Ma, 0-12th)

 Major Eons (Ma)
– Phanerozoic 

• (550 Ma to present time, top 9 floors’)

– Proterozoic 
• (2,500 – 550 Ma, 33rd -63rd)

– Archaean 
• (3,800 – 2,500 Ma, 12th – 33rd)

– Hadean 
• (4,500 – 3,800 Ma, 0-12th)

Domains of life

Figure 21.15
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2 billion years. Get eukaryote cells (nucleus). 
Ends when cells finally get together and form multicellular organisms. 
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Archaea, Eubacteria & Eukarya
(Table 20.2)

Archaea Eubacteria Eukarya

Cell Wall No peptidoglycan Peptidoglycan
Cellulose, chitin or 

none

Plasma 
membrane

Branched with 
ether links

Unbranched with 
ester links

Unbranched with 
ester links

Operon genes Yes Yes No

Translation
Complex RNA 
polymerases

Simple RNA 
polymerase

Complex RNA 
polymerases

Nuclear 
envelope

No No Yes

Circular 
Chromosome

Yes Yes No, multiple 
linear

DNA/histones Yes No Yes

1st amino acid Methionine Formylmethione Methionine
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Eukaryote autapomorphies

 Nuclear envelope

 Endomembrane system

 Mitochondria

 Multiple chromosomes and diploidy

 Centrosomes

 Nuclear envelope

 Endomembrane system

 Mitochondria

 Multiple chromosomes and diploidy

 Centrosomes
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Origin of the nuclear envelope

Figure 3.23

Cytoplasm

Nuclear region
(Nucleoid)

Endoplasmic
reticulum

Nuclear
envelope
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Endosymbiosis of 
bacterial cells

Figure 3.21

Nuclear material
(Nucleoid)

Aerobic
bacteria

Developing
endomembranes

Mitochondria

Nuclear 
envelope

Photosythetic
bacteria

Endoplasmic retic.

Chloroplast
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Eukaryote autapomorphies

 Nuclear envelope

 Endomembrane system

 Mitochondria

 Multiple chromosomes and diploidy

 Centrosomes

 Nuclear envelope

 Endomembrane system

 Mitochondria

 Multiple chromosomes and diploidy

 Centrosomes
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Eukaryote variability
Random segregation
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Eukaryote variability - Random segregation
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Chromosomes Combinations Chromosomes Combinations

3 8 25 33,554,432

6 64 30 - cow 1,073,741,824

9 512 35 34,359,738,368

12 4096 40 1.099x1012

15 32,768 44 1.759x1013

20 - mouse 1,048,576 50 1.125x1015

22 – human* 4,194,304

Eukaryote genetic recombination
Meiosis and crossing over (chiasmata)
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Meiosis I

Meiosis 
II

Crossing over

Homologous
pair

Sister
Chromatids

Figure. 9.10

Tetrad
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Genetic recombination – Crossing over
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Figure. 9.10



Page 5

Proterozoic Eon

BIO1130 Organismal Biology

Université d’Ottawa / University of Ottawa

Centriole
(Centrosomes or basal bodies)
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Figure 2.23

Université d’Ottawa / University of Ottawa

Microtubules
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Figure 2.18 & 19
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Molecular motors

 Dyenin

 Kinesin

 Myosin

Figure similar to 2.20

Literally grab onto things and move them around. 
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Kinesin/Dyenin motors
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Origin of cellular motility
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Unikont and bikont protists
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Protist super groups
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Secondary 
endosymbiosis of 
eukaryote cells

Red algae
chorophyll a Green algae

chlorophyll a & b
Land plants

PlastidPlastid Plastid

Animals
Fungi
Some protists

Green algaeRed algae

Multiple 
membrane
plastid

Multiple 
membrane
plastid

Figure 22-31

Non-photosynthtic
eukaryote cell

Heterokonts Ciliates Apicomplexans Dinoflagellates Euglenoids

Chlorarachniophytes
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Green
plants

Eukaryote taxa

Figure 22.2
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Protists as primary
Producers

Phytoplankton
(primary producers)

Zooplankton
Primary consumers

Dissolved 
nutrients

Large

Large Small

Small

InvertebratesFishes

Top predator
Figure 47.9
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Protist locomotion

 Flagellar

 Ciliary

 Amoeboid
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Protist locomotion

Flagellar  and ciliary movement

Figure 2.21 & 22

Dyenin arms

Microtubules

9+2 organization

Flagella are usually found in 1 or 2's
Cillia can be found as thousnads across the surface of the organism. 

9 + 22 organization is 9 around the outside and 2 in the middle. The little motors are walking along distorting the cylinder, then they get pulled back downa dn the other ones move
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Protist locomotion

Flagellar  and ciliary movement

Figure 2.22
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Protist locomotion
Ciliary movement
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Protist locomotion

Amoeboid movement
(Pseudopods)

Hyaline cap

Ectoplasm
Endoplasm

Direction of movement

planar 

Helicoid 

Helicoid does a rotational or spinning motion. 
Planar is like a breast stroke. First a power strock and then a recovery. Not a bacterial beat

The recovery stroke is at a different angle so that the cilia do not entagnle. They stagger their power strokes using the metechromal wave. There is always some cillia doing the power stroke allowing for very percise and dynamic movement.

3rd molecular motor is called myosin. The cytoplam in a amoeba exists in 2 forms. The ectoplam is stiff and gel like and the endoplasm is liquid. As the cytoplam of the organism moves, active monomers are being polymerised at the front and become stiffer. The endoplasm is shot forward and almost out, except it hits the hylin cap in the front and is deflected back. 
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Protist anatomy

Gullet

Contractile 
vacuole
filled

Micronucleus

Macronucleus

Food vacuole

Emptying food
vacuole

Forming food vacuole

Contractile 
vacuole emptied

Cilia

Figure 22.4
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Types of life cycles

 Haplontic

 Alternations of generations

 Diplontic

 Parasitic

 Haplontic

 Alternations of generations

 Diplontic

 Parasitic Some key terms:
• Diploid (2n)
• Haploid (n)
• Mitosis
• Meiosis
• Zygote

10:24 AM
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Types of life cycles

Diplontic- Animals

Fertilization Meiosis

Mitosis

Gametes (n)

Zygote (2n)

Figure. 9.9a

Diploid
phase

Haploid
phase

paramesium is a ciliate. They have 2 diffderent types of nuclei, macro and micronucleus. The macronucleus is a polyploid. When ciliates undergo binary fission, they duplicate both nucleuses. the macronucleus is used to run the cell while the micronucleus is used for reproduction. 
The cillia are divided up, some for feeding and some for swimming. 
Phagocytosis is when the cell is absorbing a chunk of neutrients while pinocytosis is when the cell absorbs dissolved neutrients. 


Diplontic organisms spend most of their life in a diploid state. The haploid stste cells are often specific to certain organas and end up returning ot the diploid state. 
The group that spends its entire life in a haploid state  is callled haplontic ( mnost fungi). 
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Types of life cycles

Haplontic - Most fungi (and some algae)

Fertilization Meiosis

Mitosis

Mitosis

Gametophyte (n)

Gametes (n)

Zygote (2n)

Spore (2n)

Figure. 9.9c

Diploid
phase

Haploid
phase

Types of life cycles

Alternation of generations
Plants (some fungi and algae)
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Fertilization Meiosis

Mitosis
Mitosis

Gametophyte (n)

Gametes (n)
Spore (2n)

Figure. 9.9b

Mitosis
Zygote (2n)

Diploid
phase

Haploid
phase
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Nutritional strategies

 Ingestive

 Absorptive

 Photosynthetic

- Animal-like protists

- Fungal-like protists

- Plant-like protists
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Types of life cycles

 Haplontic

 Alternations of 
generations

 Diplontic

 Parasitic

- Animal-like protists

- Fungal-like protists

- Plant-like protists

Types of life cycles

Parasitic 
Malaria Plasmodium sp.

SporogonySporogony

SchizogonySchizogony

GametogonyGametogony LiverLiverRBCsRBCs

Sporozoites migrate to
the salivary glands

Mosquito's saliva
infects human

Oocysts beneath
stomach lining

Male gamete

Female gamete

Ingestion of
gametocytes
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SporogonySporogony

SchizogonySchizogonyGametogonyGametogony

LiverLiverRBCsRBCs

Sporozoites
enter liver 
cells

Schizont

Trophozoite

Ingestion of
gametocytes

Macrogametocyte

Microgametocyte

Types of life cycles

Parasitic 
Malaria Plasmodium sp.

Merozoites
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