OUTLINE

Protozoa

1. Introduction

2. Locomotion

3. Nutrition, Digestion & Excretion
4. Osmoregulation

5. Reproduction (assigned reading)

Animal Diversity 5t Ed.
Chapter 5, Pages 89 - 111

Animal Diversity 4" Ed.
Chapter 5, Pages 88 - 10

CILIARY LOCOMOTION

* A cilium propels water parallel to the surface of #achment

- Provides the means for 'directed’ movement
- Creates water current directed at the cytostome @. mouth)

- Prevents stagnant layer of water accumulating aroad body
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Direction of animal

Paramecium and vorticella videos at:

Lecture 4 -1

http://www.micro.magnet.fsu.edu/moviegallery/pondsam.html Lecture 4-2




CILIARY LOCOMOTION

Ciliary Locomotion

Body covered by distinct rows of cilia
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Movement of organism is achieved by
coordinated beating of cilia
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Metachronal Beating

Tetrahymena

Lecture 4 -3

CILIARY LOCOMOTION

Ciliary Locomotion
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Body Wall
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Direction of animal

Power Stroke Stiffened cilia propel water parallel to cell suface

Recovery Stroke Cilia bends towards body to reduce resistance

Lecture 4 - 4




CILIARY LOCOMOTION

(A) Cilia beat obliquely (i.e. at an angle),
therefore organism moves in a spiral path

(B) Cilia beat can reverse
permitting avoidance
reaction

7 Barrier or harmful stimulus

o Lecture 4 -5

FLAGELLAR LOCOMOTION

* A flagellum propels water parallel to the axis of #achment

1
:<—Axis of attachment

1
i Cilia versus Flagella?
1
1

- structurally and functionally almost
\-<e=Flagellum identical (undulipodia)

- flagella longer
- waves of motion present simultaneously

- presence of mastigonemes
(hair-like extensions)

- shape maintained by pellicle

- euglenoid movement (metaboly)

Peranema and Oikomonas videos at: http://www.micro.manet.fsu.edu/moviegallery/pondscum.html  |ecture 4-6




FLAGELLAR LOCOMOTION

Tractellum — a flagellum that draws Pulsellum— a flagellum that propels in
water toward and over the cell body a “forward” direction

Direction of Direction of
flagellum flagellum
pulse pulse

Direction Direction
of of
movement movement
Difrection Difrectiton
of water i . orT water
fqeal In sessile flagellates: flo

- Moves water across cell surface

(i.e. prevents stagnation) .
. . - Moves organism through water
- Brings food particles towards the like a tadpole

organism Lecture 4-7

In free-living flagellates:

AMOEBOID LOCOMOTION

* Classic amoeboid locomotion uses cytoplasmic
streaming & large blunt pseudopodia (lobopodia)

Amoeba video at:
http://www.micro.magnet.fsu.edu/moviegallery/pondsam.html

Lecture 4 - 8




AMOEBOID LOCOMOTION

I : Ectoplasm (gel-like, plasmagel)
B : Endoplasm (fluid state, plasmasol)

\/@ ) (1 Hyaline cap (ectoplasm, semi-solid)
. \% (2) Endoplasmic stream
o (3) Endoplasm fountains out to periphery

actin microfilaments cross-link

actin subunits polymerize
Contraction
actin microfilaments
/myosin o

actin microfilaments '

/myosin
Contraction - <= _®

ABP:
Actin
Binding
Protein

Lecture 4 -9

AMOEBOID LOCOMOTION

* Filopodia — much slimmer than lobopodia,
contain only ectoplasm and lack a hyaline cap

/@ Filopodia of Chlamydophrys
® =
\/\N

* Reticulopodia— elaborate, extremely thin

filaments that branch and coalesce repeatedly
in highly complex patterns

Reticulopodia of Globigerina <~

Lecture 4 - 10




NUTRITION AND DIGESTION
Protozoa

7 N\

1. Autotrophs 2. Heterotrophs

Synthesize their own food Obtain organic molecules
(i.e. do not eat other organisms or synthesized by other organisms

substance derived from them)

*phagocytosis Phagotroph* Osmotroph**
**pinocytosis [= holozoic] [= saprozoic]
Ingest visible particles Absorb soluble food
~— _
——
Endocytosis S

NUTRITION AND DIGESTION

Euglena viridis

- Normally photoautotrophic, contains
chloroplasts bearing chlorophyll

- When kept in dark, E. viridis becomes
osmotrophic (saprozoic)

Peranema sp.

O\ - Colourless,Peranemais phagotrophic
- Cytostome (mouth) opens alongside
flagellar resevior

Lecture 4 - 12




NUTRITION AND DIGESTION

Classic Amoeboid phagocytosis

Plasma membrane

Cell cytoplasm

Digestive
vacuole

Golgi body

Food vacuole

(phagosome )

Lysosome

Cell membrane binds to food particle
and encloses it to form a food vacuole

Lecture 4 - 13

NUTRITION AND DIGESTION

1. Classic amoeboid
phagocytosis

O

3. Free-living ciliophoran
that uses a non-ciliated
cytopharynx to engulf prey

2. A flagellate forming a

pseudopodium

- hypermastigote

- commensal endosymbiont

Lecture 4 - 14
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NUTRITION AND DIGESTION
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4. Sessile ciliophoran, capture
prey with tentacles. After
attachment, prey cytoplasm is
sucked into body and pinched

off [suctorian]

Lecture 4 - 15




