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General Characteristics of Eukaryotic Organisms

ÅEukaryotic microorganisms

ÅProtozoa

ÅFungi

ÅAlgae

ÅSlime molds

ÅWater molds

ÅInclude both human pathogens and organisms vital for 

human life
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General Characteristics of Eukaryotic Organisms

ÅReproduction of Eukaryotes

ÅMore complicated than that in prokaryotes

ÅMost eukaryotic DNA packaged as chromosomes 

in the nucleus

ÅHave variety of methods of asexual reproduction

ÅMany reproduce sexually by forming gametes and zygotes

ÅAlgae, fungi, and some protozoa reproduce both sexually and 

asexually
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General Characteristics of Eukaryotic Organisms

ÅReproduction in Eukaryotes

ÅNuclear division

ÅNucleus has one or two complete copies of genome

ÅSingle copy (haploid)

ÅMost fungi, many algae, some protozoa

ÅTwo copies (diploid )

ÅInclude plants, animals, fungi, algae, and protozoa

ÅTwo types

ÅMitosis

ÅMeiosis
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General Characteristics of Eukaryotic Organisms

ÅReproduction in Eukaryotes

ÅNuclear division

ÅMitosis

ÅCell partitions replicated DNA equally between 

two nuclei

ÅMaintains ploidyof parent nucleus

ÅFour phases

ÅProphase

ÅMetaphase

ÅAnaphase

ÅTelophase
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Figure 12.1a  The two kinds of nuclear division: mitosis and meiosis.
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General Characteristics of Eukaryotic Organisms

ÅReproduction in Eukaryotes

ÅNuclear division

ÅMeiosis

ÅNuclear division that partitions chromatids into four nuclei

ÅDiploid nuclei produce haploid daughter nuclei

ÅTwo stagesñmeiosis I and meiosis II

ÅEach stage has four phases

ÅProphase

ÅMetaphase

ÅAnaphase

ÅTelophase
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Figure 12.1b  The two kinds of nuclear division: mitosis and meiosis (1 of 2).
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Figure 12.1b  The two kinds of nuclear division: mitosis and meiosis (2 of 2).
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Table 12.1  Characteristics of the Two Types of Nuclear Division
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Mitosis
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Meiosis
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General Characteristics of Eukaryotic Organisms

ÅReproduction in Eukaryotes

ÅCytokinesis (cytoplasmic division)

ÅTypically occurs simultaneously with telophaseof mitosis

ÅIn some algae and fungi, postponed or does not occur at all

ÅResults in multinucleated cells called coenocytes
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Figure 12.2  Different types of cytoplasmic division.
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Figure 12.3  Schizogony.
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General Characteristics of Eukaryotic Organisms

ÅClassification of Eukaryotic Organisms

ÅEarly taxonomy schemes grouped organisms based on 

structural similarities

ÅModern classification is based more on similarities in 

nucleotide sequences
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Figure 12.4  The changing classification of eukaryotes over the centuries.
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General Characteristics of Eukaryotic Organisms

ÅTell Me Why

ÅWhy is it incorrect to call mitosis òcell division?ó



© 2018 Pearson Education, Inc.

Protozoa

ÅDiverse group defined by three characteristics:

ÅEukaryotic

ÅUnicellular

ÅLack a cell wall

ÅMotile by means of cilia, flagella, and/or 

pseudopods

ÅExcept a subgroup: apicomplexans
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Protozoa

ÅDistribution of Protozoa

ÅRequire moist environments

ÅMost live in ponds, streams, lakes, and oceans

ÅCritical members of plankton

ÅOthers live in moist soil, beach sand, and decaying 

organic matter

ÅVery few are pathogens



© 2018 Pearson Education, Inc.

Protozoa

ÅMorphology of Protozoa

ÅGreat morphological diversity

ÅSome have two nuclei

ÅMacronucleus

ÅContains many copies of the genome 

ÅMicronucleus

ÅVariety in number and kinds of mitochondria

ÅSome have contractile vacuoles that pump water out of cells

ÅDifferent stages in life cycle

ÅMotile feeding stage called a trophozoite

ÅResting stage called a cyst
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Figure 12.5  Contractile vacuoles.
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Protozoa

ÅNutrition of Protozoa

ÅMost are chemoheterotrophic

ÅObtain nutrients by phagocytizing bacteria, decaying organic 

matter, other protozoa, or the tissues of host

ÅFew absorb nutrients from surrounding water

ÅDinoflagellatesand euglenoidsare photoautotrophic
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Protozoa

ÅReproduction of Protozoa

ÅMost reproduce only asexually

ÅBinary fission or schizogony

ÅFew also have sexual reproduction

ÅSome become gametocytesthat fuse to form diploid zygotes

ÅSome utilize a process called conjugation
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Protozoa

ÅClassification of Protozoa

ÅClassification of protozoa has shifted over the years

ÅRevised and updated based on nucleotide sequences

ÅOne current scheme groups protozoa into six groups

ÅParabasala

ÅDiplomonadida

ÅEuglenozoa

ÅAlveolates

ÅRhizaria

ÅAmoebozoa
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Protozoa

ÅClassification of Protozoa

ÅParabasala

ÅLack mitochondria

ÅHave a single nucleus

ÅContain Golgi bodyïlike structure called a 

parabasalbody

ÅImportant parabasalids

ÅTrichonympha

ÅTrichomonas
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Figure 12.6  Trichonympha acuta, a parabasalidwith prodigious flagella.


