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Chapter 12Chapter 12
The Eukaryotes:The Eukaryotes:
Fungi, Algae, Protozoa, & Fungi, Algae, Protozoa, & HelminthsHelminths

Ch. 12 Objectives:Ch. 12 Objectives:
1.1. Using specific examples, distinguish between the Using specific examples, distinguish between the 

life cycles and reproductive structureslife cycles and reproductive structures of the of the 3 3 
major fungal divisionsmajor fungal divisions: : basidiomycetesbasidiomycetes, , 
ascomycetesascomycetes, and , and zygomyceteszygomycetes. . …… ……....

2.2. Distinguish between Distinguish between structural, cellular, structural, cellular, 
metabolic, and human interactionmetabolic, and human interaction characteristics characteristics 
between between fungi, algae, fungi, algae, protozoansprotozoans, & , & helminthshelminths..
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12.1)  The Fungi12.1)  The Fungi

1.1. EukaryoticEukaryotic

2.2. Aerobic or Aerobic or facultativelyfacultatively anaerobicanaerobic

3.3. ChemoheterotrophicChemoheterotrophic

4.4. Most are decomposersMost are decomposers

5.5. MycologyMycology is the study of fungiis the study of fungi

Mycology: The Study of FungiMycology: The Study of Fungi
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1.1. SystemicSystemic mycoses = Deep within bodymycoses = Deep within body

2.2. SubcutaneousSubcutaneous mycoses = Beneath the skinmycoses = Beneath the skin

3.3. CutaneousCutaneous mycoses = Affect hair, skin, nailsmycoses = Affect hair, skin, nails

4.4. SuperficialSuperficial mycoses = mycoses = Localized, e.g., hair shaftsLocalized, e.g., hair shafts

5.5. OpportunisticOpportunistic mycoses = mycoses = Caused by normal Caused by normal 
microbiotamicrobiota or fungi that are usually harmlessor fungi that are usually harmless

Fungal Diseases (mycoses)Fungal Diseases (mycoses)

•• The fungal body consists of The fungal body consists of hyphaehyphae; ; 
•• a mass of a mass of hyphaehyphae is a is a myceliummycelium..

A.  MoldsA.  Molds

Figure 12.2
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•• Unicellular fungiUnicellular fungi
•• Fission yeastsFission yeasts divide symmetricallydivide symmetrically
•• Budding yeastsBudding yeasts divide asymmetricallydivide asymmetrically

B.  YeastsB.  Yeasts

Figure 12.3

•• Pathogenic Pathogenic dimorphic fungi dimorphic fungi are: are: 
–– YeastYeast--like at 37like at 37°°C C 
–– and moldand mold--like at 25like at 25°°CC

Fungal Dimorphism Fungal Dimorphism (2 forms)(2 forms)

Figure 12.4
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Fungal (Fungal (ZygomyceteZygomycete) Life Cycle) Life Cycle
Fig. 12.6

Sexual sporesSexual spores Asexual sporesAsexual spores

DIPLOID! (2n)DIPLOID! (2n)
HAPLOID (n)HAPLOID (n)

HAPLOID (n)HAPLOID (n)****

•• SporangiosporeSporangiospore –– encasedencased..
•• ConidiosporeConidiospore –– nakednaked..

•• ChlamydosporeChlamydospore –– thick thick 
walled walled hyphahypha; ; CandidaCandida

1.  Asexual spores1.  Asexual spores

Figure 12.1
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1.1. PlasmogamyPlasmogamy =   Haploid donor cell nucleus =   Haploid donor cell nucleus 
(+) penetrates cytoplasm of recipient cell ((+) penetrates cytoplasm of recipient cell (––))

2.2. KaryogamyKaryogamy =   + and =   + and –– nuclei fusenuclei fuse

3.3. MeiosisMeiosis =   Diploid nucleus produces haploid =   Diploid nucleus produces haploid 
nuclei (sexual spores)nuclei (sexual spores)

2.  Sexual reproduction2.  Sexual reproduction

1.1. ZygosporeZygospore = Fusion of haploid cells = Fusion of haploid cells 
produces one produces one zygosporezygospore

2.2. AscosporeAscospore = Formed in a sac (= Formed in a sac (ascusascus))

3.3. BasidiosporeBasidiospore = Formed externally on a = Formed externally on a 
pedestalpedestal
•• EgEg: within mushroom cap: within mushroom cap

Sexual spores Sexual spores  name of phylumname of phylum

Figures 12.6-8

((basidiumbasidium))
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1.1. ZygomycotaZygomycota = Conjugation fungi; = Conjugation fungi; CoenocyticCoenocytic. . 
–– RhizopusRhizopus, , MucorMucor (Opportunistic, systemic mycoses)(Opportunistic, systemic mycoses)

2.2. AscomycotaAscomycota = Sac fungi. = Sac fungi. SeptateSeptate hyphaehyphae. . 
–– AspergillusAspergillus (opportunistic, systemic mycosis)(opportunistic, systemic mycosis)
–– MicrosporumMicrosporum, , TrichophytonTrichophyton ((cutaneouscutaneous mycoses)mycoses)

3.3. BasidiomycotaBasidiomycota = Club fungi. = Club fungi. SeptateSeptate. . 
–– Cryptococcus Cryptococcus neoformansneoformans (systematic mycosis)(systematic mycosis)

4.4. AnamorphsAnamorphs = no defined forms; = no defined forms; rRNArRNA in in AscoAsco, , basidiobasidio
–– [[TeleomorphicTeleomorphic fungi: Produce sexual and asexual spores.]fungi: Produce sexual and asexual spores.]
–– AnamorphicAnamorphic fungi:  fungi:  Produce asexual spores only.Produce asexual spores only.

•• PenicilliumPenicillium; ; PneumocystisPneumocystis (systemic mycoses); (systemic mycoses); 
•• Candida Candida albicansalbicans ((CutaneousCutaneous mycoses)mycoses)

3.  Fungal Phyla3.  Fungal Phyla

4.  Economic Effects of Fungi4.  Economic Effects of Fungi

FungiFungi Positive EffectsPositive Effects Negative EffectsNegative Effects
SaccharomycesSaccharomyces Bread, wine, Bread, wine, 

beerbeer
Food spoilageFood spoilage

TrichodermaTrichoderma CellulaseCellulase used used 
for juices and for juices and 
fabricfabric

CryphonectriaCryphonectria
parasiticaparasitica (chestnut (chestnut 
blight)blight)

TaxomycesTaxomyces TaxolTaxol productionproduction CeratocystisCeratocystis ulmulm
(Dutch elm disease)(Dutch elm disease)

EntomorphagaEntomorphaga Gypsy moth Gypsy moth 
control; control; saved saved 
trees in eastern U.Strees in eastern U.S
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•• MutualisticMutualistic combination of an alga (or combination of an alga (or 
cyanobacteriumcyanobacterium) & fungus.) & fungus.
–– Alga produces and secretes carbohydrates, Alga produces and secretes carbohydrates, 
–– Fungus provides holdfast & protection.Fungus provides holdfast & protection.

C.  LichensC.  Lichens

Figure 12.9

12.2) The Algae12.2) The Algae
1.1. EukaryoticEukaryotic

2.2. Unicellular, filamentous, or multicellular (Unicellular, filamentous, or multicellular (thallicthallic))

3.3. Most are Most are photoautotrophsphotoautotrophs

A.A. Green Algae (Green Algae (ChlorophytaChlorophyta))
B.B. Red Algae (Red Algae (RhodophytaRhodophyta))
C.C. Brown Algae (Brown Algae (PhaeophytaPhaeophyta))
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Figure 12.11aagaragar and and carrageenancarrageenan

alginalgin

••Cellulose wallsCellulose walls
••ChlorophyllsChlorophylls

 green plants!green plants!

•• DiatomsDiatoms; ; Pectin and silica cell wallsPectin and silica cell walls
•• Unicellular; Store Unicellular; Store oiloil photosynthatephotosynthate

–– (not sucrose, glucose, or starch)(not sucrose, glucose, or starch)
•• Fossilized diatoms formed oilFossilized diatoms formed oil
•• Produce Produce domoicdomoic acidacid neurotoxinneurotoxin

D.  D.  BacillariophytaBacillariophyta

Figure 12.12
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•• DinoflagellatesDinoflagellates
–– CelluloseCellulose in PMin PM; Unicellular; ; Unicellular; 
–– Chlorophylls; Chlorophylls; starchstarch
–– 30% of earth30% of earth’’s oxygen! s oxygen! (> rainforests)(> rainforests)

•• NeurotoxinsNeurotoxins

E.  E.  DinoflagellataDinoflagellata

F.  F.  OomycotaOomycota (fungus(fungus--like!)like!)
•• Water molds; Water molds; Cellulose;Cellulose;

ChemoheterotrophicChemoheterotrophic

•• Decomposers and plant parasitesDecomposers and plant parasites
–– PhytophthoraPhytophthora infestansinfestans responsible for responsible for 

Irish potato blightIrish potato blight

–– P. P. ramorumramorum causes sudden oak deathcauses sudden oak death

Figure 12.15

Figure 12.13

12.3)  The Protozoa12.3)  The Protozoa
•• EukaryoticEukaryotic
•• UnicellularUnicellular
•• ChemoheterotrophsChemoheterotrophs
•• Asexual reproduction Asexual reproduction 

by fission, budding, or by fission, budding, or 
schizogonyschizogony..

•• Sexual reproduction Sexual reproduction 
by by conjugationconjugation

•• Some produce Some produce cystscysts..

Figure 12.15
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•• No No 
mitochondriamitochondria

•• Multiple flagellaMultiple flagella
–– GiardiaGiardia

lamblialamblia
•• No No 

mitochondria!!mitochondria!!

–– TrichomonasTrichomonas
vaginalisvaginalis

•• (no cyst stage)(no cyst stage)

A.  A.  ArchaezoaArchaezoa
Figure 12.16

•• Move by Move by pseudopodspseudopods
–– EntamoebaEntamoeba
–– AcanthamoebaAcanthamoeba

B.  B.  RhizopodaRhizopoda (amoebas)(amoebas)

Figure 12.17



11/4/2011

12

•• NonmotileNonmotile
•• IntracellularIntracellular parasitesparasites
•• Complex life cyclesComplex life cycles

–– CryptosporidiumCryptosporidium
–– PlasmodiumPlasmodium -- malariamalaria

C.  C.  ApicomplexaApicomplexa

PlasmodiumPlasmodium

Figure 12.18Figure 12.18

******

******
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•• Move by cilia:Move by cilia:
–– Paramecium, Paramecium, 

TetrahymenaTetrahymena, , VorticellaVorticella

•• Complex cellsComplex cells
•• BalantidiumBalantidium colicoli is the is the 
only human parasiteonly human parasite

D.  D.  CiliophoraCiliophora (ciliates)(ciliates)

Figure 12.19

•• Move by flagella.Move by flagella.
–– PhotoautotrophsPhotoautotrophs:  :  EuglenoidsEuglenoids ((““algaealgae””))
–– ChemoheterotrophsChemoheterotrophs::

•• TrypanosomaTrypanosoma = sleeping sickness= sleeping sickness
–– Undulating membrane, transmitted by vectors.Undulating membrane, transmitted by vectors.

E.  E.  EuglenozoaEuglenozoa

Figure 12.20
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12.4) Slime Molds12.4) Slime Molds
•• Cellular slime moldsCellular slime molds

–– Resemble amoebas, Resemble amoebas, 
ingest bacteria by ingest bacteria by 
phagocytosisphagocytosis

–– Cells aggregate into Cells aggregate into 
stalked fruiting bodystalked fruiting body. . 

–– Some cells become Some cells become 
sporesspores

•• PlasmodialPlasmodial slime slime 
moldsmolds
–– MultinucleatedMultinucleated large cellslarge cells
–– Cytoplasm separates into Cytoplasm separates into 

stalked sporangiastalked sporangia
–– Nuclei undergo meiosis and form Nuclei undergo meiosis and form 

uninucleateuninucleate haploid sporeshaploid spores

** Fungus** Fungus--like like ProtozoansProtozoans; something like the ; something like the OomycotaOomycota..

A.  Cellular Slime MoldA.  Cellular Slime Mold

Figure 12.21
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B.  B.  PlasmodialPlasmodial Slime MoldSlime Mold

Figure 12.22Figure 12.22
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12.5)   The 12.5)   The HelminthsHelminths

Table 12.1
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HelminthsHelminths (parasitic worms)(parasitic worms)
1.1. EukaryoticEukaryotic
2.2. Multicellular animalsMulticellular animals
3.3. ChemoheterotrophicChemoheterotrophic

•• Kingdom:  Kingdom:  AnimaliaAnimalia !!!!!!!!
–– Phylum:  Phylum:  PlatyhelminthesPlatyhelminthes (flatworms)(flatworms)

•• Class:  Class:  TrematodesTrematodes (flukes)(flukes)
•• Class:  Class:  CestodesCestodes (tapeworms)(tapeworms)

–– Phylum:  Phylum:  NematodesNematodes (roundworms)(roundworms)

A.  A.  CestodesCestodes –– tapewormstapeworms

Figure 12.26Figure 12.26

HermaphroditicHermaphroditic

Figure 12.27Figure 12.27

Humans as Intermediate Host Humans as Intermediate Host 
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B.  B.  Nematodes:  Nematodes:  Larvae Larvae 
Infective in HumansInfective in Humans

Figure 25.25

••Kingdom: Kingdom: AnimaliaAnimalia
––Phylum: Phylum: ArthropodaArthropoda

(exoskeleton, jointed legs)(exoskeleton, jointed legs)
•• Class: Class: InsectaInsecta (6 legs)(6 legs)

––Lice, fleas, mosquitoesLice, fleas, mosquitoes

•• Class: Class: ArachnidaArachnida (8 (8 legslegs))
––Mites and ticksMites and ticks
––May transmit diseases May transmit diseases 

(disease vectors)(disease vectors)

Arthropods as VectorsArthropods as Vectors

Figure 12.30-32


