
Biology of animals

1

 Biology of animals

by Oldřich Nedvěd, Faculty of Science, USB

http://webmail.prf.jcu.cz/cgi-bin/openwebmail/openwebmail-viewatt.pl/hrabalka.jpg?action=viewattachment&sessionid=nedved*webmail.prf.jcu.cz-session-0.955269747504161&message_id=%3C20090223154937.M77089%40prf.jcu.cz%3E&folder=INBOX&attachment_nodeid=0-1&convfrom=none.iso-8859-2
http://webmail.prf.jcu.cz/cgi-bin/openwebmail/openwebmail-viewatt.pl/hrabalka.jpg?action=viewattachment&sessionid=nedved*webmail.prf.jcu.cz-session-0.955269747504161&message_id=%3C20090223154937.M77089%40prf.jcu.cz%3E&folder=INBOX&attachment_nodeid=0-1&convfrom=none.iso-8859-2
http://webmail.prf.jcu.cz/cgi-bin/openwebmail/openwebmail-viewatt.pl/verongia.jpg?action=viewattachment&sessionid=nedved*webmail.prf.jcu.cz-session-0.955269747504161&message_id=%3C20090223155426.M61944%40prf.jcu.cz%3E&folder=INBOX&attachment_nodeid=0-1&convfrom=none.iso-8859-2
http://webmail.prf.jcu.cz/cgi-bin/openwebmail/openwebmail-viewatt.pl/verongia.jpg?action=viewattachment&sessionid=nedved*webmail.prf.jcu.cz-session-0.955269747504161&message_id=%3C20090223155426.M61944%40prf.jcu.cz%3E&folder=INBOX&attachment_nodeid=0-1&convfrom=none.iso-8859-2


Biology of animals

2

ECDYSOZOA

• cuticle

• ecdysis

• metamorphosis
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ECDYSOZOA

• cuticle

• extra-cellular = 

exoskeleton

• secreted by epidermis 

(hypodermis)

• epicuticle

• exocuticle

• endocuticle
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ECDYSOZOA

• Nematoda

• collagen

• cuticlin

• cysteine-rich

• cross-linked via tyrosine

• glycoproteins

• lipids

http://en.wikipedia.org/wiki/File:Cysteine.svg
http://en.wikipedia.org/wiki/File:Cysteine.svg
http://en.wikipedia.org/wiki/File:L-tyrosine-skeletal.png
http://en.wikipedia.org/wiki/File:L-tyrosine-skeletal.png
http://cs.wikipedia.org/wiki/Soubor:1K6F_Crystal_Structure_Of_The_Collagen_Triple_Helix_Model_Pro-_Pro-Gly103_04.png
http://cs.wikipedia.org/wiki/Soubor:1K6F_Crystal_Structure_Of_The_Collagen_Triple_Helix_Model_Pro-_Pro-Gly103_04.png
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ECDYSOZOA

• Nematoda

• collagen

http://www.wormbook.org/chapters/www_cuticle/cuticlefig6.jpg
http://www.wormbook.org/chapters/www_cuticle/cuticlefig6.jpg
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ECDYSOZOA

• Insects

• epicuticle

• exocuticle

• endocuticle

• chitin

http://en.wikipedia.org/wiki/File:Chitin.svg
http://en.wikipedia.org/wiki/File:Chitin.svg
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ECDYSOZOA
• epicuticle

• deposited via pores

• cement layer

• wax layer (reduce

water loss)

• cuticulin layer

• shed during

moulting
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ECDYSOZOA
• Wax

• Alkanes

• Esters

• Polyesters
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ECDYSOZOA

• exocuticle

• chitin

• protein 

• sclerotisation = 

hardening

• Shed

http://en.wikipedia.org/wiki/File:Cuticula.svg
http://en.wikipedia.org/wiki/File:Cuticula.svg
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ECDYSOZOA

• endocuticle

• chitin

• digested, 

absorbed

• Chitin cannot be

digested in gut

http://en.wikipedia.org/wiki/File:Cuticula.svg
http://en.wikipedia.org/wiki/File:Cuticula.svg


Biology of animals

11

ECDYSOZOA
• exocuticle

• melanin
• Dopaquinone + cysteine → 5-

S-cysteinyldopa → 

benzothiazine intermediate → 

pheomelanin

• Dopaquinone → 

leucodopachrome → 

dopachrome → 5,6-

dihydroxyindole-2-carboxylic

acid → quinone → eumelanin

http://en.wikipedia.org/wiki/File:L-Tyrosin_phys.svg
http://en.wikipedia.org/wiki/File:L-Tyrosin_phys.svg
http://en.wikipedia.org/wiki/File:L-Dopachrom.svg
http://en.wikipedia.org/wiki/File:L-Dopachrom.svg
http://en.wikipedia.org/wiki/File:L-Dopachinon.svg
http://en.wikipedia.org/wiki/File:L-Dopachinon.svg
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ECDYSOZOA

• apolysis

• secretion

• ecdysis = moulting

• ecdysterone (20-

hydroxyecdysone)

• phytoecdysteroids

• ecdysone

receptor

http://en.wikipedia.org/wiki/File:Cicada_molting_animated-2.gif
http://en.wikipedia.org/wiki/File:Cicada_molting_animated-2.gif
http://en.wikipedia.org/wiki/File:20-hydroxyecdysone.png
http://en.wikipedia.org/wiki/File:20-hydroxyecdysone.png
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ECDYSOZOA -
system

Nematoda

Nematomorpha

Scalidophora = 

Cephalorhyncha

 Priapula

 Kinorhyncha

 Loricifera

Onychophora

Tardigrada

Arthropoda

Cycloneuralia

= Introverta

dříve součást

Nemathelminthes
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NEMATODA - ROUNDWORMS

body plan
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NEMATODA



Biology of animals

16

NEMATODA
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NEMATODA

 Ascaris

 1/6 humans

 Enterobius

 anoxic metabolism

http://www.guh.cz/edu/bi/biologie_bezobratli/html05/foto_006.html
http://www.guh.cz/edu/bi/biologie_bezobratli/html05/foto_006.html
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NEMATODA

 Ascaris, Enterobius

 metabolism

 hypoxic 

 = microaerobic

http://www.wormbook.org/chapters/www_intermetabolism/intermetabfig3.jpg
http://www.wormbook.org/chapters/www_intermetabolism/intermetabfig3.jpg
http://en.wikipedia.org/wiki/File:Ethanol-2D-skeletal.svg
http://en.wikipedia.org/wiki/File:Ethanol-2D-skeletal.svg
http://en.wikipedia.org/wiki/File:Lactic-acid-skeletal.svg
http://en.wikipedia.org/wiki/File:Lactic-acid-skeletal.svg
http://en.wikipedia.org/wiki/File:Acetate-anion-canonical-form-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Acetate-anion-canonical-form-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Propionic_acid_chemical_structure.png
http://en.wikipedia.org/wiki/File:Propionic_acid_chemical_structure.png
http://en.wikipedia.org/wiki/File:Valeric_acid.png
http://en.wikipedia.org/wiki/File:Valeric_acid.png
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NEMATOMORPHA – HORSEHAIR WORMS
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CEPHALORHYNCHA

system

180 species

Priapula 

Kinorhyncha 

Loricifera 
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ARTHROPODA

body plan

body segmented

appendages 

segmented
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ARTHROPODA

system

Trilobita

Pycnogona

Chelicerata

Myriapoda

Crustacea

Insecta

http://upload.wikimedia.org/wikipedia/commons/0/0f/Trilobit_5.jpg
http://upload.wikimedia.org/wikipedia/commons/0/0f/Trilobit_5.jpg
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CHELICERATA

body plan

prosoma, opisthosoma

legs

 coxa 

 trochanter

 femur

 patella

 tibia 

 (meta)tarsus 

 (pre)tarsus 

 claws
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CHELICERATA

circulatory system

excretory system

nervous system

senses
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CHELICERATA - KLEPÍTKATCI

ecology

Merostomata - marine

Arachnida - terrestrial

reproduction
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CHELICERATA

system - 74 000 spp.

Merostomata

Xiphosura, Eurypteryda +

Arachnida
Schizomida

Uropygi

Amblypygi

Aranea – 34 000

Palpigradi

Acari - 30 000

Ricinulei

Solifugae - 900

Pseudoscorpiones

Scorpiones - 1 300

Opiliones - 5000
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CHELICERATA

Xiphosura - horseshoe crabs

http://www.photolib.noaa.gov/coastline/images/line0594.jpg
http://www.photolib.noaa.gov/coastline/images/line0594.jpg
http://www.geoscience-enterprises.com/images/mvc-081f.jpg
http://www.geoscience-enterprises.com/images/mvc-081f.jpg
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CHELICERATA - KLEPÍTKATCI

Scorpiones – scorpions

venom

neurotoxins

 potassium (K+) channel blocking peptides

 small‐conductance chloride channels

enzyme inhibitors



Biology of animals

29

CHELICERATA - KLEPÍTKATCI

Scorpiones – scorpions

UV glowing

beta-carboline

http://www.amilla.de/galerie/showphoto.php?photo=156&size=big&cat=506
http://www.amilla.de/galerie/showphoto.php?photo=156&size=big&cat=506
http://en.wikipedia.org/wiki/File:Beta-Carboline.svg
http://en.wikipedia.org/wiki/File:Beta-Carboline.svg
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CHELICERATA

breathing

book lungs from gills

lamellae

pseudotracheae

spiracles

hemocyanin

excretion: Malpighian tubules

guanine

http://en.wikipedia.org/wiki/File:Guanin.svg
http://en.wikipedia.org/wiki/File:Guanin.svg
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CHELICERATA

Aranea - spiders
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CHELICERATA

Aranea - spiders

venom

neurotoxic

 protein, releasing acetylcholine

 opening sodium channels

 serotonin

necrotic 

 sphingomyelinase

external digestion (liquid feeders)

digestive enzymes

http://en.wikipedia.org/wiki/File:Serotonin_(5-HT).svg
http://en.wikipedia.org/wiki/File:Serotonin_(5-HT).svg
http://en.wikipedia.org/wiki/File:Acetylcholine.svg
http://en.wikipedia.org/wiki/File:Acetylcholine.svg
http://en.wikipedia.org/wiki/File:Spider_silk_microscopic_structure.png
http://en.wikipedia.org/wiki/File:Spider_silk_microscopic_structure.png


Biology of animals

33

CHELICERATA

Aranea - spiders

web: silk

fibroin, sericin

glycine and alanine

pyrrolidine (moist glue)

potassium hydrogen phosphate 

(acidic antimicrobial)

http://en.wikipedia.org/wiki/File:Spider_silk_microscopic_structure.png
http://en.wikipedia.org/wiki/File:Spider_silk_microscopic_structure.png
http://en.wikipedia.org/wiki/File:Pyrrolidine.png
http://en.wikipedia.org/wiki/File:Pyrrolidine.png
http://en.wikipedia.org/wiki/File:Glycine-zwitterion-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Glycine-zwitterion-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Alanin_-_Alanine.svg
http://en.wikipedia.org/wiki/File:Alanin_-_Alanine.svg
http://en.wikipedia.org/wiki/File:Silk_fibroin_primary_structure.svg
http://en.wikipedia.org/wiki/File:Silk_fibroin_primary_structure.svg
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CHELICERATA

Acari - ticks, mites
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CHELICERATA

ticks: Ixodes, 

Dermacentor,

neurotoxin produced in 

the tick's salivary gland

paralysis

failure of acetylcholine 

release 

http://images.google.cz/imgres?imgurl=http://www.rangerdj.com/images/outdoors/tick1.png&imgrefurl=http://www.rangerdj.com/index.asp%3Finfo%3Dticks&usg=__mqa3lc1tm-iTQFxRWSoQqYU-UG0=&h=266&w=252&sz=58&hl=cs&start=6&um=1&itbs=1&tbnid=tIzj56NH1m4jQM:&tbnh=113&tbnw=107&prev=/images%3Fq%3Dtick%2Bvenom%26um%3D1%26hl%3Dcs%26sa%3DN%26rlz%3D1T4SUNA_enCZ273CZ273%26tbs%3Disch:1
http://images.google.cz/imgres?imgurl=http://www.rangerdj.com/images/outdoors/tick1.png&imgrefurl=http://www.rangerdj.com/index.asp%3Finfo%3Dticks&usg=__mqa3lc1tm-iTQFxRWSoQqYU-UG0=&h=266&w=252&sz=58&hl=cs&start=6&um=1&itbs=1&tbnid=tIzj56NH1m4jQM:&tbnh=113&tbnw=107&prev=/images%3Fq%3Dtick%2Bvenom%26um%3D1%26hl%3Dcs%26sa%3DN%26rlz%3D1T4SUNA_enCZ273CZ273%26tbs%3Disch:1
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CHELICERATA

Opiliones – harvestmen

 (Daddy Longlegs)
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CHELICERATA

Pseudoscorpiones - false scorpions
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CHELICERATA

Solifugae = Solpugida – camel spider
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CHELICERATA

Uropygi - whip scorpions

Amblypygi -
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CHELICERATA

Palpigradi 

Schizomida

Ricinulei 


