Biology of animals

Biology of animals

by Oldfich Nedvéd, 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

ECDYSOZOA

cuticle
ecdysis
metamorphosis




ECDYSOZOA

cuticle

extra-cellular =
exoskeleton

secreted by epidermis

(hypodermis)

epicuticle
exocuticle
endocuticle

O /9

%
b
|

Y N 11
ILJI I I




Biology of animals

ECDYSOZOA

Nematoda
collagen

cuticlin
O
cysteine-rich HEN\E)L 1

cross-linked via tyrosine “sH

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

ECDYSOZOA

= s =

Nematoda
collagen

Biology of animals

[

Endoplasmic reticulum

O gy

o ¢

Polypeptide synthesls

Prolyl 4-hydroxylation
DPY-18

 — Disulfide bond formation

(Registration)
PDI

Trimerization
PPlase enzymes

Secretion from ER
SEC-23

Pro-collagen processing

«+— Collagen cross-linking
BLI-3

+—Cuticle synthesis


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

ECDYSOZOA

Insects

A
]

T 1
ILI LT T T TS

epicuticle

exocuticle

A 1

endocuticle
chitin



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

The‘Insect Integument

ECDYSOZOA Bristle

Duct of Dermal Gland

epicuticle Epicuticle._/

deposited via pores

cement layer

wax layer (reduce
water 10sS)

cuticulin layer

shed during
moulting




ECDYSOZOA
Wax

Alkanes
Esters
Polyesters

The'Insect Integument

Bristle

Duct of Dermal Gland
Epicuticle

Exocuticle

Endocuticle

BF. ParaRAEE

Trichagen Cell Epider'mal Cells Dermal Gland




ECDYSOZOA

exocuticle
chitin

protein

sclerotisation =
hardening

Shed

Biology of animals



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

ECDYSOZOA

endocuticle
chitin
digested,
absorbed

Chitin cannot be
digested in gut

Biology of animals



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

ECDYSOZOA

exocuticle
melanin

Dopaquinone + cysteine — 5-
S-cysteinyldopa —
benzothiazine intermediate —
pheomelanin

Dopaquinone —
leucodopachrome —
dopachrome — 5,6-
dihydroxyindole-2-carboxylic
acid — guinone — 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

Biology of animals

apolysis
secretion
ecdysis = moulting

ecdysterone (20-

nydroxyecdysone)

ohytoecdysteroids

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

ECDYSOZOA -
system
x Nematoda
x Nematomorpha

x Scalidophora =
Cephalorhyncha

* Priapula
* Kinorhyncha

* Loricifera
x Onychophora
x Tardigrada
x Arthropoda

Lophotrochozoal

@

Scalidophora

| Nematoda

| Panarthropoda

N

| Tactopoda

i 3
A e,
—’- o .}
Am

Loricifera

- f l'} >
© ==
Kinorhyncha g
@ %
c
K=
g, s
&)

/ Nematomorpha | ¢ g

Enoplea %
Chromadorea
4 4
s

Onychophora

W

Tardigrada

Arthropoda W




NEMATODA - ROUNDWORMS
body plan

__—cuticle

epidermis

Braninr Dvary

___—pharyngeal muscle

lateral cord KN - developing egp

T cephalic nerve

intaxtina




Biology of animals

TODA

NEMAT



g e,
.&\.u\ =
I R E T
A v, Y e
- = LAY RS

T
1}
e 12w 411 1y

Pore s

Sep, N -
~.¢:-a_.—.._." :.s-.,.:_...a:
=

Fer ...»L.... [

AR
asCihS CoNy

=1 \\*:_ =
£
,...... MY TR P R A
L TR ..\..... P

sreatrd

&
RUIRY! wad e AP d AL Gy

clod with Steinermema carpocapase

<
Q
2
<
=
LUl
Z

Mint fies beotly ack




NEMATODA
Ascaris
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anoxic metabolism
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Massive Ascaris infection in child. A large bolus of
roundworms expelled following anthelminthic
treatment.
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