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ECDYSOZOA: CLADO MONOFILETICO PROTOSTOMADO, OCHO PHYLA

Cuticula: capa organica e
secretada por la I:mmm
epidermis Nematomorpha
Loricifera
Ecdisis: muda de | —
cdisis: muda de la ECDYSOZOA o
cuticula (ecdlsona) Cuticula que mud Onychophora

(ecdisis)

_ Tardigrada
Regulada por ecdison

Pérdida de cilias
Pycnogonida
locomotoras
Mynapoda
Monofilia consistente Barspdds

con evidencia molecular
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ECDYSOZOA: CLADO MONOFILETICO PROTOSTOMADO, OCHO PHYLA

* Cuticula: capa organica
secretada por la
epidermis

* Ecdisis: muda de la
cuticula (ecdisona)

* Perdida de cilias
locomotoras

* Monofilia consistente
con evidencia molecular

Ecdysozoa |
1

I|— Nematoidea se— Panarthropoda

_ ‘1‘{. / Ej--}
St =

Mematoda Nematomorpha Loricifera Kinorhynecha Priapulida Onychophora Tardigrada Arthropoda

Calcification of cuticle

6+6 adults Trunk with Large body cavity Partial in1er.nal Tardigrade "Malpighian tubulas” Lateral compound eyes
+ 4 sensilla: without gut; N segments  with amebocytes segmentation Tardigrade leg claws )
amphids no amphids and erythrocytes  Body tubercles and scales Cryptobiosis Fully segmental sclerites
Unique oral papillas Buccal stylats Cephalic ecdysial glands
Lobelike legs with pads Articulating, jointed
and claws appendages

Slime glands
Tracheal system

Mo motile cilia or flagella
[except in some sperm)

Mon-articulated

Scalids with
Collagenaous cuticle s 2-ayered clawed appendages
without microilli myoepithelial phanynx

sucking pharynx Reduction of coelom

‘Ventrolateral appendages
Hemocoel and open circulatory system

Paired walking appendages

Cuticle molted {ecdysis)



BAUPLAN CONSERVADO? A LO LARGO DEL CLADO

* Cuerpo segmentado

* Con apendices

e Celoma reducido
(hemocele)

* Sin apéndices
e Pseudocelomados

(esqueleto
hidrostatico)




BAUPLAN CONSERVADO? A LO LARGO DEL CLADO 4

Ecdysozoa
® Cuer se entado I Nematoidea I Panarthropoda
po segm — —
7 . i D
e C d |
on apendices \
o Mematoda Mematomorpha Loricifera Kinorhyncha Priapulida Onychaphora Tardigrada Arthropoda
* Celoma reducid
e O a re u C I O l l l ) l ] ) . ) i . ) i Calcification of cuticle
6+ E. ..u'.'l.dults Trunk with La.rgE body cavity Partial |n1.er_na| Tardlgradn.a Malpighian tubules Lateral compound eyes
+ 4 sensilla: without gut; Msegments  with amebocytes segmentation Tardigrade leg claws )
el I loce e amphids no amphids and erythrocytes Body tubercles and scales Cryptobiosis Fully segmental sclerites
Unique oral papillas Buccal stylets Cephalic ecdysial glands
Lobelike legs with pads Articulating, jointed
and claws appendages

Slime glands
Tracheal system

Mo motile cilia or flagella
[except in some sperm)

Mon-articulated

Sin apendices

Scalids with
Collagenous cuticle muEes 2-layered clawed appendages
withiout microwilli myoepithelial pharynx

sucking pharynx

e Pseudocelomados
(esqueleto
hidrostatico)

Reduction of coelom

Ventrolateral appendages

Hemocoel and open circulatony system
Paired walking appendages

Cuticle molted (ecdysis)



PHYLUM NEMATODA (‘“‘GUSANOS REDONDOS’’)

Cuticula flexible (ppal’te colageno)
Anfidios (excrecion)

Sin cilios, flagelos, ni protonefridios
Musculatura corporal longitudinal
Eutelia

Faringe muscular trirradiada
Pseudocele: organo hidrostatico
5a 100 cm longitud

Dioicos (mayoria)

Vida libre y parasitos




PHYLUM NEMATODA (‘““GUSANOS REDONDOS”’)

Uterus

Excretory pore

Genital pore Anus

A Anatomy of the nematode Ascaris

Dorsal nerve cord

Epidermis / Muscle arm Nucleus
(hypodermis) (2, (protoplasmic process) /£ ‘ Cell body
== Intestine f
Ovary ) = \ | e .
= Muscle A\ @ Contractile
Oviduct portion of cell

Excretory duct

Ventral nerve cord

Uterus
Pseudocoel

Hypodermal cord
Cuticle
Epidermis (hypodermis)

B Cross section of Ascaris C Enlarged view of muscle cells and ventral nerve cord



PHYLUM NEMATODA (‘““GUSANOS REDONDOS”’)

Intestine

Pseudocoel

xcretory duct

Ejaculatory duct

Retractor muscle

Gubernaculum
(guiding apparatus)

Spicule

Dorsal nerve cord

Amphidial pore

Dendritic processes \
-

Cuticle _

Socket

Sheath

Sensillar ——— (A !

Dendrites



ASCASIS LUMBRICOIDES (LOMBRIZ INTESTINAL)

ODPDX Ascaris lumbricoides
: O 2 ingesin do © % 3rs 2 oxpactoran
Infeccion por nematodos i entrar on of racto
gastrointestinal. La

maduracion procede en
el intestino delgado.

04

mas frecuente en humanos
(~807-1200 millones de
personas)

Frecuente en zonas

Las larvas eclosionadasié
entran en circulaciony %

tropicales y subtropicales migran a los pulmones

Hasta 30 cm largo
200k huevos al dia

@ Etapa infecciosa

d e Huevo fel'tthOdO d 6 Ovulo no fertllnzodo

4Etapc1 de diagnéstico (no se desarrollara
mas)




ENTEROBIUS VERMICULARIS (LOMBRIZ BLANCA, OXIUROS)

* Prevalente en zonas frias y
templadas

* Contaminacion e ingesta al
rascarse

THEN IT PROCEEDS TO ITS FINAL AND DEPOSITS MATURE (INFECTIVE) EGGS
HABITATIN THE LARGE INTESTINE IN PERIANAL AND PERINEAL REGIONS

SOME OF THE EGGS REMAIN AROUND THE ANUS
OTHERS BECOME DETACHED AND LODGE IN

CLOTHS AND BED UNEN AND FROM THERE
ARE SPREAD BY AIR CURRENTS.

¥

I
MATURE EGG IS INGESTED BY MAN

3 N r.',,:,.‘.— /
ADULTS IN LARGE
INTESTINE
GRAVID FEMALE MIGRATES OUT OF ANUS

LARVADEVELOPS TO MATURITY MIGRATION AND FINAL
IN THE SMALL INTESTINE LOCATION

\ EGGS HATCH

IN DUODENUM



ANCYLOSTOMA DUODENALE (ANQUILOSTOMAS)

o Lalarvalargadelgusano A través de pequeiias
penetra por los pies . P .
heridas o foliculos pilosos

* Importante en Argentina o A

(zonas rurales) (Rarormee
* Anquilostomiasis
* Helmintiasis trasmitidas | _— .
o™ uego de penetrar por los pies
C migra al intestino delgado

por el suelo 6 —
* Puede causar anemia, 1) Tj\ " \\ |

of e arva corta (rhabditoide)
debilidad, y problemas de T
crecimiento

Y se convierte alli en lombriz adulta

Desarrollo en el suelo

Heces con huevos de
la lombriz adulta



WUCHERERIA BANCROFTI (FILARIAS) 13

* Filariasis linfatica,
elephantiasis

e Crecimiento excesivo de
tejido conectivo

e ~|0cm
e Otras filarias: oncocerciasis

B Ingested microfilariae
pass through mosquito
gut into hemocoel and
eventually develop into
infective juveniles

Ve C Infected mosquito
/ - N : transmits infective
— )}/ juveniles, which
A Mosquito ingests / g enter through
microfilariae p !
when biting =4
human \\ >

wound puncture

N
S )
e | -3 A\ S
/) % i - =5
D Juveniles migrate
via lymphatics to
‘ _ - regional lymph nodes

G Microfilariae \
migrate to \
bloodstream \ \

//// lymphatic —\{\§
vessel

F Adult worms
il ang. fin:ale E Adult worms develop to
guyes ﬂm. 9 sexual maturity in afferent
Iamanae lymphatic vessels
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TRICHINELLA SPIRALIS (TRIQUINOSIS) v e e

* Penetran en vasos
sanguineos y se localizan en
diversos organos del
hospedador

* Al invadir celulas musculares
provocan que éstas sean
nodrizas que alimentan al
parasito (quistes)

o animales (cerdo) J
Larva enquistada
en musculo
estriado A
CERDOS -
S fa-j;::ﬁ - (
\ ) |

&
d_.f‘* ¥
Carnivorismo Carnivorismo
Larva liberada
= en intestino
N delgado
. O})’(s.b © .
o ROEDORES
Larva enquistada N -
en musculo estriado A[e C
Circulacién Adultos en intestino
s delgado
{1 Formas infestantes “Larva depositada en submucosa
£\ | y de diagnéstico intestinal

La triquinosis se adquiere por consumo de carne conteniendo larvas enquistadas @ de Trichinella.
Las larvas son liberadas @ de los quistes e invaden la mucosa del intestino delgado, donde se
desarrollan hasta convertirse en adultos & (hembra 2,2 mm de longitud, macho 1,2 mm). Después
de una semana, las hembras, eliminan larvas @ que migran hacia el masculo estriado, donde se
enquistan ©. El enquistamiento se completa en 4-5 semanas y las larvas enquistadas pueden
permanecer viables durante varios anos. La ingestion de larvas enquistadas perpetua el ciclo. Las
ratas y roedores, en general, son los responsables primarios del mantenimiento de la endemicidad
de esta parasitacion. Los animales carnivoros/omnivoros como los credos o los 0sos comen
roedores parasitados o carne de otros animales.



TRICHINELLA SPIRALIS (TRIQUINOSIS) irgosinde - ngestindo ame,—

trozos de carne poco oocmado v’
(s 0 animales (cerdo

4 s Larva enqu:stad% h
en musculo

Encysted juveniles Muscle tissue

* Penetran en vasos
sanguineos y se localizan en
diversos organos del
hospedador

* Al invadir celulas musculares
provocan que éstas sean
nodrizas que alimentan al
parasito (quistes)

® »n @® -

n
MO QIS VIGUITS UUIGHIS YATIUS GHUS, LG 1HYTUVIT UG 11 Va9 U1 IYUISIauas Pol Joiua O v, LaS
ratas y roedores, en general, son los responsables primarios del mantenimiento de la endemicidad
de esta parasitacion. Los animales carnivoros/omnivoros como los credos o los osos comen
roedores parasitados o carne de otros animales.



PHYLUM NEMATOMORPHA (‘““GUSANOS PELO DE CABALLO”)

Cuticula flexible (ppal’te colageno)
Sistema digestivo vestigial

Sin sistema respiratorio, circulatorio,
ni excretor

Musculatura corporal longitudinal
10 a 100 cm longitud

Juveniles parasitos de artropodos
(insectos, crustaceos); estado adulto
de vida libre (dulciacuicola)

Dioicos




PANARTHROPODA: CLADO MONOFILETICO EN ECDYSOZOA 1 7

Ecdysozoa
I|— Nematoidea se— I Panarthropoda
Arthropoda y dos filos
hermanos > é;;
Mematoda Nematomorpha Loricifera Kinorhyncha Priapulida Onychophora Tardigrada Arthropoada

. o B ] B | C n
C e I O m a m O d Ifl Cad O 6+6 Adults Trunk with  Large body cavity Partial inler.nal Tar::ligradn.a "Malpighian tubulas”

Calcification of cuticle
Lateral compound eyes

+ 4 sensilla: without gut; N segments  with amebocytes segmentation Tardigrade leg claws )
amphids no amphids and erythrocytes  Body tubercles and scales Cryptobiosis Fully segmental sclerites
(h e m OC e I e) Unique oral papillae Buccal stylets Cephalic ecdysial glands
Lobelike legs with pads Articulating, jointed
and claws appendages
Slime glands Mo motile cilia or flagella
Tracheal system [except in some sperm)

Non-articulated
clawed appendages

Scalids with

Sistema circulatorio commpnence  TWEI' s
abierto

sucking pharynx Reduction of coelom

‘Ventrolateral appendages
Hemocoel and open circulatory system

Paired walking appendages

Cuticle molted {ecdysis)

Apéndices
ventrolaterales, pareados



CUTICULA AISLANTE

* Exoesqueleto quitinoso

* Esclerotizacion y
ceras en epicuticula

* Pleuras y apodemas:
cuticula delgada

Seta

Opening of duct

to tegumental gland - ‘
Proteina y lipidos _
Epicuticle — Lo
Exocuticle i VIR
Procuticle - [
Quitina Principal layer —
Endocuticle H
_Membranous —
microtrichia, - layer y[‘ Y "\
|19 ~
w9 ‘
Epidermis Y TRN
sefa— U
Basement membrane ——* Q
mm
cell /

7" ~ ~epldermis

Dicke 2000. University of California

Tegumental



PHYLUM ONYCHOPHORA (‘““GUSANOS DE TERCIOPELO’’)

Segmentacion interna parcial
* Papilas orales glandulas mucosas
Apéendices lobulados (no articulados)
* Cuticula delgada y flexible

Similar a cuticula de artropodos

anienna

Vg

oral - - .z\"“"
papilla S
[‘%—" j mandible

I Panarthropoda 1

Onychophora Tardigrada Arthropoda
Pt I- | " I. i ol Calcification of cuticla
artial interna ardigrade "Malpighian tubules” Lateral ¢ d .
segmentation Tardigrade leg claws S rampoun ET?'
Body tubercles and scales Cryptobiosis Fully segmental sclerites
Unique oral papillas Buccal stylets Cephalic ecdysial glands
Lobelike legs with pads Articulating, jointed

and claws
Slime glands
Tracheal system

appendages
Mo maotile cilia or flagella
[except in some sperm)

Mon-articulated
clawed appendages

Reduction of coelom
‘Ventrolateral appendages
Hemocoel and open circulatory system

Paired walking appendages



PHYLUM ONYCHOPHORA (‘““GUSANOS DE TERCIOPELO’’)

* Sistema excretor por
nefridios (dos por segmento)

* Sistema de respiracion por
traqueas Yy espiraculos

e Sistema nervioso ventral, con
ganglios pareados por
segmento




PHYLUM ONYCHOPHORA (‘““GUSANOS DE TERCIOPELO’’)

* Aprox. 70 especies, <|5cm

* Ambientes humedos
tropicales y subtropicales

* Predadores (larvas, insectos,
anélidOS )’ mOIUSCOS) B Peripatidae

Peripatopsidae
@® fossils




PHYLUM TARDIGRADA (‘““OSITOS DE AGUA”’)

Panarthropoda 1

Tardigrada Arthropada
||

Tardigrade "Malpighian tubules”
Tardigrade leg claws

Aprox. 900 especies, < |mm

Terrestres (asociados a
peliculas de agua), de agua

Calcification of cuticle
Lateral compound eyes

° . . . Cryptobiosis Fully segmental sclerites
dulce, marinos intersticiales
Articulating, jointed
appendages

Mo motile cilia or flagella
[except in some sperm)

Mon-articulated

Cuticula no quitinosa mestng Ml

Salivary ~ Esophagus Egg In ovary
gland

Reduction of coelom
Oviduct Ventrolateral appendages
Hemocoel and open circulatory system

Paired walking appendages

Predadores (nematodos,
rotiferos) y parasitos

Pharynx Ventral Ventral Malplighlan
nerve cord ganglion tubules



PHYLUM TARDIGRADA (‘““OSITOS DE AGUA”’)

* Estiletes bucales, protusibles * Criptobiosis




PHYLUM TARDIGRADA (‘““OSITOS DE AGUA”’)

fanoxybiosis ' encystment (cyst)
oxygen deficit disrupts osmoregulation, : - A .
Catieing swcilnG and Dty active in unfavorgl;lg Con.dlthl:S. organism
: Z eat, grow, move and reproduce re.tracts within cuticle, forming new
/g\-/“.\_ /\ cuticular layers around dormant body
71 ( l \ | / \/ / - N — / = ~
I. { { | | f / \ I\ \ /
L R \ \
Nl 4 G J M ea p SLLLY S
N \‘\.; / — —— =
v e
cryobiosis (tun) 1 osmobiosis (tun)
induced proteins disrupt ice 3 e rarely, osmotic effects of
crystallization as tun forms anhydrobiosis (tun) extreme salinity are countered
i e in dessicating conditions, slow surrender AL
AR hbene s of water leads to shriveled, dry tun N A
i ' : 7 ‘/ r // /E\ ( ‘_f'jf - ,*.; i . 3 //«././‘\(/\/’;:\ s
SRS AN et L ([
,‘ __'-' foy - v 22l 28 :.l__.:"/-‘( ‘l [ /:'\‘Q Q—. ‘ , -»\\1\\\\| ‘\ \.
¥ SR\ USS FACERD Aae

Py S g /\/‘\—- -2
P, y ol X L

tardigrades in cryptobiosis are capable of surviving:
® 20 hours at -273°C (-459°F)  ® 20 months at —-200°C (-328°F) & +150°C (+302° F)

¢ 6,000 atmospheres of pressure @ pure vacuum  * excessive concentrations of carbon monoxide, carbon dioxide,

nitrogen and sulfur dioxide  ® x-ray and ultraviolet radiation  ® over 125 years (possibly)

24

> Criptobiosis

/

https://www.americanscientist.org/article/tardigrades



* Sin sistema respiratorio ni

PHYLUM TARDIGRADA (‘““OSITOS DE AGUA”’)

circulatorio especializado

Eutelia?

Intestine ~~ Muscles
Sallvary  Esophagus Egg In ovary

PEDC

Oviduct

gland s ___ /i U

Stylet

Pharynx Ventral Ventral Malpighlan
nerve cord ganglion tubules

RESEARCH ARTICLE | 27 FEBRUARY 2024

Storage cell proliferation during somatic growth
establishes that tardigrades are not eutelic

organisms 39

Gonzalo Quiroga-Artigas & ®, Maria Moriel-Carretero &4



PHYLUM ARTHROPODA: GRAN DIVERSIDAD

Aprox. 80% de las especies animales
descriptas

Todos las estrategias alimentarias:
carnivoria, herbivoria y omnivoria

Amplia distribucion y diversidad ecoldgica

Plants Molluscs %‘/Eé
% Chordates

\

Crustaceans =% Z,
(i f ﬁ?

o &

Other groups S
_—'Protozoans’ j@r‘o 5

@ ‘Bacteria’

9 Vruses\

) 3%

nsects

%Arachnids

E Nematodes

Co Slater 2014. Palaeontology[online] 4 (5)

26

r Panarthropoda

Onychophora Tardigrada Arthropoda

Calcification of cuticla

Partial internal Tardigrade "Malpighian tubules® L
ateral d
segmentation Tardigrade leg claws FrE Eampenn EFES
Body tubercles and scales Cryptobiosis Fully segmental sclerites
Unique oral papillas Buccal stylets Cephalic ecdysial glands

Lobelike legs with pads Articulating, jointed

and claws appendages
Slime glands Ma motile cilia or flagella
Tracheal system

[excapt in some sperm)

Mon-articulated
clawed appendages

Reduction of coelom
‘Ventrolateral appendages
Hemocoel and open circulatory system

Paired walking appendages



PHYLUM ARTHROPODA: GRAN DIVERSIDAD 27

Arthropoda
 Gran diversidad en base a Mandibulata
| Pancrustacea
un plan corporal maleable
k *
|
! L
Segments Tagmata - o
) N
Ceg:hal(ljc Chelicerata Myriapoda Crustacea Hexapoda
(head) O
Biramous 2nd antennae Unique trachael
| system
Prosome Loss of antennae 2 pairs maxillae
] 6 legs
I Nauplius larva
_ .. Tagmata = head,
Thoracic etpar E:E;FDE‘ﬂdaQE‘S remee _iea'd i 2nd palr Qantennae thorax and abdomen
= chellicerae
. . _ I All head appendages except 1st antennae
Articulation - Tagmatf a—bzeopnr::rlathorax Loss of cofipound eye used for feeding sometime in life
Tripartite brain
Shared derived DNA sequences
Mandibles
. Urosome
Abdominal
i— Compound eye . . ,
T . No incluye todas las sinapomorfias
i— 1 pair of antennae
T s I Chitinous exoskeleton with articulated appendages

Barner et al. 2001




antennae

proboscis

mosquito
class Insecta

subphylum Uniramia .ontipede

class Chilopoda

poison claw

intertergite tergum

antenna
elytra

(wing covers)

claw
beetle

class Insecta

tick
class Arachnida

carapace

tarsal sense organ

subphylum Chelicerata
pedipalp

dorsal
shield

abdomen
spinnerets

spider

eye class Arachnida

abdomen
telson

horseshoe crab
class Merostomata

ptacea

Hexapoda

Unique trachael
system

6 legs

Tagmata = head,
thorax and abdomen

— All head appendages except 1st antennae
used for feeding sometime in life

median
antennae eye
€gg sac
water flea
class Copepoda uropod  class Malacostraca
subphylum Crustacea

© 2006 Merriam-webster, Inc.

barnacle
class Cirripeda

antenna

head
(cephalon)

AR

) B

SRR
A LU T

-

tail
(pygidium)

trilobite
subphylum Trilobita

— Tripartite brain

— Shared derived DNA sequences




(A)

~" N Coxa —|

DIVERSIDAD DE APENDICES -~ 5 7i" "™ o

* Especializados (incluso dentro
de un mismo individuo)

 Funciones sensoriales,
motrices, de alimentacion

* Artejos

(eplpnd<‘ o 1 _‘

/ oy
‘ ./ ;l ‘] \Lu‘a
Exvpod '/'f 7 Ischium
1§ )
= rv sch um”
;"A" B.‘L\K"\z’ '
i Endopod
{ _’.' {Telopnd) \ -\
= L’rru:. \
{" « \18 L5 - v? dnpod
!
Endites Teloped)
) Dactyl PRECIS I TP C arpus ¥
\ {gnathobases) -
- Y
g \' : Praoad ,."4 v 4
C *'puc G Propodus Propadus 7
r 4
Fh s
s <2 £
Cnathobasts _ Dactyl w2
Er { SET D
Exopnd - dopod
Patella
\ ol i
Filamentous Vi FUXNC _-_?_ ,_;..-._;j_p\“%\\'fib‘.a
; branch f NN
N / 7 FNE W
N\ { Y N
\ Troc hant W SR Ky , Y4 ‘&(_Y._,
B A S A D / of N
” " [ / ' b P
\ Frefemy ;/ "/L Tarsus ‘%;\--__-.
Telopod Femur \ ' ’\%
2 Deyw )
\ Pretarsus
N\ I’a.dla‘
\\»
Tibak
N\ Tarsus o
\ __,/ .-./
. Pretarsus et ~ Tarsus |
\ - A |

Coxa ;5"

FIGURE 20.23 Arthropod trunk limbs. (A) A general-
1zed crustacean biramous limb. (B) A crustacean biramous
phyllopodial limb. (C) A crustacean uniramous walking leg
(a stenopod). (D) The biramous trunk limb of a trilobite.
(E) The uniramous walking leg (stenopod) of a scorpion.
(F) The uniramous leg (stenopod) of a grasshopper.

Pretarsus




HEMOCELE COMO CAVIDAD CORPORAL

Heart

Hemaocoel

Longitudinal muscle

e Hemocele como
cavidad corporal

* En contacto
directo con los

c')rganos EID?kE]Efﬂn
{cuticle)
* Tergo + esterno o
Intrnsic

litnb muscles

Sternite Ventral Longit udinal muscle
nerve cord

i
FPleuron




ORGANOS SENSORIALES DESARROLLADOS

* Ojo compuesto

* Ommatidia
(fotorreceptor)
inervada

* Percepciones
solapadas

* Chimio, mecanoy
propioreceptores

A —Merve Nbors

—
to optic nerve

(B) - — Cornea
 — R
e Corneagen cells

b - .
_,‘_ﬁr,y_'ﬁl._-— Crystalline cone

Crystalline cone cells

Crystalline cone stalk

Iris cell with screening
pigment (primary pigment

cell)

Retinula< [l 4=
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