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PARASITISMO?

E




DEFINIGAD CLASSICA DE PARASITISMO

“Parasitismo é uma relacao intima

entre dois seres vivos, na qual um

vive dentro de ou sobre outro e

depende metabolicamente do outro (@
organismo”

(Esch and Fernandez, 2013)
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Larvade

Strepsitera
parasitando uma
vespa

ENDOPARASITAS

ECTOPARASITAS

Se alojam na parte
interna do corpo do

hospedeiro

Se alojam na parte

externa do corpo do

hospedeiro

Branchiura
parasitando um

(Poulin, 20M)
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‘ESTA CLASSIFICACAQ,
EMBORA UTIL EM CERTAS
CIRCUNSTANCIAS, NAD
FUNCIONA SEMPRE.

POR EXEMPLO, EXISTEM COPEPODES

CONSIDERADOS “MESOPARASITAS” QUE ESTAO

PARCIALMENTE EMBUTIDOS NOS TECIDOS DO

HOSPEDEIRO, MAS, AO MESMO TEMPO,

EXPOSTOS AO HABITAT AQUATICO EXTERNO” e @
®

(Poulin, 2011)




Carrapatoem¥;
um mamifero

PARASITAS

Os danos nao sao
mortais. Nao atuam
somente no estagio larval
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ovopositando
dentro de uma

PARASITOIDES

Atuam como parasitas
apenas no estagio
larval e sempre geram
amorte do hospedeiro

h

(Costae
Perioto, 2017)



ORIGEM DO PARASITISMO EM
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0 HABITO DE VIDA PARASITA .
SURGIU UMA OU VARIAS
VEZES AO LONGO DA
. HISTORIA EVOLUTIVA DO
i GRUPO?
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“0 PARASITISMO, PORTANTO, EVOLUIU
INDEPENDENTE DURANTE A HISTORIA DA VIDA, E A
CONSEQUENTE DIVERSIFICAGAO DE LINHAGENS

PARASITARIAS LEVOU AOS DENOMINADOS
PARASITAS DE STRICTO SENSU QUE SAO UMA
‘ PORGAO SUBSTANCIAL DA BIODIVERSIDADE

@  EXISTENTE”
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% March flies, Dagger flies and
% Fungus midges Dance fiies
— M\

and allies

Mosquitoes, : Fruit flies,
by Robber flies 4 4
Midges orse flies  Picture-winged fiies

H 4
and allies and allles and allies X
House flies, Blow fles, *

Tachinids and allies

Weevils, Leaf beetles
and allies

Darkling beetles and allies

o
i Carpet beetles and allies @‘g
&

Water Scavenger Beetles

- i i Click Beetles and allies
~~"Ground Beetles and
Water Beetles

Reticulated Beetles and Skiff Beetles
Strepsiptera

Macromoths
and Butterflies

Lacewings \ G = Protura
Alderflies and Fishfiies, = pringtails l ‘

Snakeflies’

Stinging Wasps'
Ants and Bees

“Parasitic wasps"

“Sawflies™
B il Flat bugs, Stink bugs,
Seed bugs and allies

Assassin bugs, Plant bugs,
Bed bugs and aliies
Sho

Gnat Bugs, Litter bugs
and Semi aquatic bugs
Water bugs

Planthoppers

Ice crawlers and Gladlators

Webspinners
Stick insects %

o lera
“"Booklice" and Parasitic Lice 'Roachesl'-aat:d Termites

Thrips Mantids

Cicadas, froghoppers,
leafhoppers and allies]

- 000000000000 000 0 ¢

(Rainford and
Mayhew, 2015)

nonfeeding and pink to indicate liquid feeding/nectivory. Yellow is used to denote both ectoparasites and adult blood-feeding taxa. Colored
dots denote the positions of sister-group comparisons (table 2). The pie chart (inset) shows the relative species richness associated with each
dietary category, with taxa with mixed ecologies contributing to all relevant states; see data deposited in the Dryad Digital Repository: http://

dx.doi.org/10.5061/dryad.6f75v (Rainford and Mayhew 2015).

Aphids, Whitefly and scale insects ] ﬁ
* * iIiE % = Figure 4: Reconstructed adult dietary ecology under maximum likelihood. Colors are as in figure 2, with the addition of orange to indicate
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ALGUNS GRUPOS TAXONOMICOS Strepsiptera
DE PARASITAS PARECEM SER
MONOFILETICOS, OU SEJA,
PRODUTO DE UMA UNICA
TRANSICAO PARA UM MODO DE
VIDA PARASIT[\HIO SEGUIDO DE Himenopteros
DIVERSIFICAGAO DA LINHAGEM \> parasitoides
ANCESTRAL Encyridng. Apholinidac.

Ichneumonidae)

(Poulin, 2011)
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Mosca varejeira [/E

EM ALGUNS UUTRUS (Familia: Cuterebridae)
GRUPOS TAXONOMICOS DE .

PARASITAS: 0 PARASITISMO (Ordem: Phthiraptera)

SURGIU DE FORMA
INDEPENDENTE ALGUMAS A Copepoda
VARIAS VEZES
Isopoda
Amphipoda

(Poulin, 2011)



“SEMELHANGAS ENTRE PARASITAS
FILOGENETICAMENTE NAO RELACIONADOS QUE
RESULTARAM DA EVOLUGAD CONVERGENTEDE &

DIFERENTES LINHAGENS DE PARASITAS EM
@ CAMINHOS PARALELOS”
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ALGUMAS TRANSICOES PARA 0
PARASITISMO PODEM SER REVERSIVEIS
PARA UM ESTILO DE VIDA LIVRE COMO 0
CASO DE UMA ESPECIE DE ACARO DA

2 FAMILIA MACRONYSSIDAE QUE E |
3. PREDADORA

Essas reversoes podem, em alguns casos,

eliminar todos vestigios de transicoes

220esess anteriores para o parasitismo ‘

......... ,
.........
00000000 ( Poulin, 2011: Almeida, 2016)
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NENHUMA DESSAS SEIS
ESTRATEGIAS TEM UMA

UNICA ORIGEM EVOLUTIVA;

DENTRO DE CADA
ESTRATEGIA, AS ESPECIES
REPRESENTATIVAS ESTAQ
ESPALHADAS POR MUITOS
FILOS

Mermithids

Braconid w%
Strepsipterans ) Rhizocephalans ‘

Insecta

Nematoda
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Monogeneans

Hookworms

) Copepods >
Llce

Crustacea

Platyhelminths

B - Gestods

— -
( Mosquites ) -( Branchiurans )

(Poulin, 2011)






A COEVOLUGAO E A ADAPTACAO RECIPROCA QUE OCORRE AO LONGO DO
TEMPO ENTRE ESPECIES QUE INTERAGEM INTIMAMENTE. UM EXEMPLO
CLASSICO SAD AS PLANTAS E SEUS POLINIZADORES, QUE EVOLUIRAM EM ::
SINCRONIA DESDE O FINAL PALEOZOICO PARA FORMAR ANATOMIAS, i3
FISIOLOGIAS, E COMPORTAMENTOS.

(Brusca, 2023)
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CARACTERISTICAS GERAIS:
o PEQUENOS INSETOS SEM ASAS;

CORPO ACHATADO LATERALMENTE;

CORPO REVESTIDO POR ESPINHOS E CERDAS CURTAS;
PERNAS ADAPTADAS PARA SALTO;

POSSUEM UM APARATO BUCAL ADAPTADO PARA
PERFURAR A PELE E SE ALIMENTAR DE SANGUE.

(WHITING, et al., 2008)



Metatheria g

Caurinus dectes
Boreus nivoriundus
Boreus brumalis
Boreus brumalis
Boreus coloradensis
Boreus californicus
Boreus westwoodi
Boreus hymalis
Tunga penetrans
Tunga libis

Tunga monositus
Lycopsylla nova
Uropsylla tasmanica
Bibikovana new sp.
Pygiopsylla hoplia

Metastivalius mordax
Papuapsylla corrugis

Coptoﬁsylla africana
Neotyphloceras crassispina chilensis
Chiliopsylla a. allophyla
Ctenophthalmus sanborni
Ctenophthalmus p. pseudagyrtes

b=

n
. NN
Soricomorpha —p " ¥
. =

Corrodopsylla birulai
Corrodopsylla c. curvata
Stephanocircus pectinipes
Stephanocircus dasyuri
Cleopsylla townsendi
Sphinctopsylla ares
Plocopsylla achilles
Tiarapsylla titschacki
Craneopsylla m. miverva
Craneopsylla minerva wolffhuegeli
Ctenoparia topali
Carteretta clavata
Anomiopsyillus amphibolus
Stenistomera alpina
Epitedia wenmanni
Catallagia borealis
Catallagia sp.

Catallagia decipiens
Meringis hubbardi
Meringis dipodomys
Neopsyilla bidentatiformis

et
Cricetidae

/V

Hystricomorpha
Continue to facing page

] Aves

B Metatheria

Il Chirop!
Hystricomorpha

Sor

[ Cricetidae -
@ Muridae

AMIIITINENN..
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Dir ellobius
Jordanopsylla becki
Chaetopsylla lotoris

Tiamastus cavicola

Polygenis pradoi

Polygenis sp.

Polygenis rimatus

Ectinorus chilensis

Ectinorus gallardoi

Ectinorus alejoi

Parapsyilus longicornis
Parapsyllus magellanicus largificus
Conorhinopsylla stanfordi
Megarthroglossus divisus
Hystrichopsylla t. talpae [ll] N\
Hystrichopsylla orophila
Hystrichopsylla schefferi
Stenoponia sidimi

Stenoponia americana
Stenoponia tripectinata medialis
Nearctopsylla traubi
Corypsylla omata

/‘_‘_

Soricomorpha =

B
8 carnivora

W Promiscuous

Rhadinopsylla heiseri
Rhadinopsylla difficilis

Ceratophyticidea

GeUSIDE asncran
O

Ox

Ophthalmopsyita jetimari

Chiroptera

Ornithophaga anormala anomala
Amphipsyiia sibevica siberica

Pearomyscopsyiia selenis
Peromyscopsyiia hamifer vigens
Peromyscopsyila silvatica
Stemopsyila distincta texana

Ppalposs
Myadopsylla insignis
Myodopsyha gentilis

D stylosus

crispum
Nosopsyllus laviceps laeviceps
Nosopsyllus iranus theodori
Thrassls bacchl gladiols

R i

Cricetidae

(WHITING, et
al., 2008)



| Boreidae (outgroup)

< - 000000000000 000 0 ¢
Craneopsyllinae
I Doratopsyllinae
3 Cl
Pulicidae

Pygiopsyllomorpha

e Ctenophthalminae
|{exceﬂ Carterstta)

Stenistomers and

|
I < | Neopsyllinae
and Werzelia

Contarstta,
] e Crenopara

trichopsylli

- N [ - -
¢
65

Legend —————""" | stenoponiinae

55 ] ¢ and
Calibration point: A o Rtiacinogsyiinge

{except for Wenzella)

Host association (@): | Tungidae
| Malacopsyllidae
Aves
Monotremata ] Ver
Metatheria Rhopalopsyllidae
Euthera
Paradoxopsyllinae
{axcept for Omithophaga)
Free-living (outgroup)
Leptopsyllinae
(and Omithophags)
Ischnopsyllidae
e

Coratopnyida (Zhou, et al.,, 2015)
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Jo9%: 1

2 prionati
(Pronurss scalpum)
Andocra cupe (Sarinells 2unas))

Andocra sp. 1 (Plerccaesio mam)

Nerocila japonica (Acanthopagrus schiogel)
Nerocila sp. 1 (Pennahia argentaia)

Nerocila phaicpleura
(Sarctinops sagax melanostictus)

Cymathoa puichrum (Drodon holocanthirs)

Cymathoa oremita (Hime japocica)
Olencira proogustosor (unknown)
Lobothorax sp. 1 (Tichiuus 3p. 2)
Ryskyua globosa (Amblygaster sinm)
Cymothodae gen. sp.
(Crrysiplara brownngol)
Eitusa vuigans (urknown)
Mathocya panvostis (Hyporhamphus sajo
Mothocys coliter (Tylossrus crocodius)

Ichthyoxenos tanganyikae
(Smochromis J

Ghossobius auntus (Cypselurus 3p.)
Coratothoa sp. 1 (Trachurus japonicus)
Coratothoa sp. 2 { Bkifugu flaviptercs)
Coratothoa verrucosa (Pagrus majon
Coratothoa sp. 3 (Carangoides equuta)
Ceratothoa arnmae

(Latracoglossa argentiventris)
Ceratothoa oxyrrhynchaena

(Doedderteinia berycoises)

Coratothoa coflaris (Dontex gitbosus)

Exhusa sp. 1 (Cookinchus japonicus)
Entusa montei (Ereuniss grafalon
Creassa sakas (Ssrgocentron #ods)
Elthusa 5p. 2 (Hexagrammos otakl)
Adtystons sp. (Epactionotss yasi)

Elthusa sacoger
(Synaphobranchus affns)

extemal body suface

CYMOTHOIDAE (ISOPODA, CRUSTACGEA)

ANiOCra Prionur Acarsurides 501)

Anilocra clupei

Anilocra sp. 1 (Comoridse 436

carecdon

Cymothoa puichrum————

Olencira praegustator wnow)

0.7 Lobothorax sp. 1 (Treniurdes 371)
Ryukyua globosa————___
Cymothoidae gen. sp. v
Elthusa vulgaris wnkeewn)
1 Mothocya parvoshs\‘

1074 =Mothocya collettei ——___

Ichthyoxenos tanganyikae

ol
r Glossobius aunitus  xooetsse 310,
C

eratothoa sp. 1 Caangias 332,

o T
=
IE.‘I‘
-/ P - "

Ceratothoa vemucosa

068

63,210,

[Camlomoa w3———&
99 .
Ceratothoa arimae (xpnossse 412)

+10.9]

Ceratothoa oxymhynchaena
1007k Ceratothoa collaris ssardse son)

sp.1
0B Elthusa mmmlm\q‘:,
T Cterissa sakan\
Elthusa sp. 2 m
Anm

Elthusa sacciger

Aegidae gen. sp. (Fataridse 362)

Aegidae gen. Sp. Cenvsephise 174

Cymodoce gen. sp. mee wes)

(HATA, et al., 2017)
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Increasing host diversity and
phylogenetic distance .
Parasitism

(arrows to hosts)

Apidae  Nomadinae Noadine s

—— Ericrocidine line

Melectini

Anthophorinae

Other Apidae

Megachilidae

Colletidae

— Stenotritidae

Halictidae

Andrenidae

Melittidae

(Sless, et al., 2022)



& Cenvis nofimanseggiae

Apis mallfora
ombus novadensis

Nomadinae

eraniocola i perdebuni
Zacosmia maculat

holeca s

Sradymetets cafomca

Tryrous quinguefasciatus

Parepeolus stuardi
N

€ —ennanymus s
p—

€ —eyiescpia

iesocheira bicolor

€@ cosionoides waltheriae
et

sis sp
Epcolades coscutions

Lsiopodus tiochartoricus
Leiopodus abrormis
Loiopods snguiars
Mlecoides fucumanus

elociides b
elociides serialus

Nomadine
line

1 holmbe
©—@Cacnoprosopis cravronina
Chiasmognatus batolkal
Parammobaiodes minuius.
o5,

® o

APIDAE: NOMADINAE

& enis hoffman:

seqgize
Eliosea surinamens's
Apis molifora
Bombus nevadensis
o

labropoda laboriosa
l—@vemmmeua cf pondieburyi

i

Erachnonade margaretes
Brachynomad
Parancmaca velina

Lgmmgapsn\us Blobbosus

Doaringiolla gayi
Epeolus compacius
Epoolus scutalris

Neopasites sp

a rupes
i fscicomis

Host Family
Apidae

Megachilidae

Andrenidae

Halictidae

Colletidae

Stenotritidae

L——@ Melittidae

Host unknown
=] v

or ambiguous
° Non-parasitic

Imtbrrat ime )

N&n‘aﬁne
line

Melecia
Brach, yme\e«.‘(a catfona

Thres qubaueiassanss

Parepeolus stuar
S—granmus s
&0 i
o Nesonia s

&—o
© 0 Goalionoides waltheriae

£ OProwsiis goas

g T
o

sirs sp
Epeoloides coecutens
Epoolides piosula

Loiopodus abrormis
Leiopocius singularis

P |
® g Qolciotios bous
electoides triseriatus

Epeoloidini,
Protepeolini,
& Isepeolini

y Ammaba!omss abdominaiis

Smm\edek»«:hna £

Holcopasits callopsidis

Holcopesites uthae
L& Kelia orol
Bvaahynomada margwtse
Brachv omaa s
Peranomaca velina

Rhogepeolus bigiobosus

Doingiella gay!

Trepoous g
STrispecue Serierss

loolara orbioulata

e
Bhopaiclern
~ Chiiil: [ (@ Closedcel
Schwarzia emmae Parasitism
Glases brevcors
Gisies emargnalus
Blastcs runcats o
e en-cell
SBisics Neopasios sp ® pen-c
Nomada rufpes Parasitism
Nomada usbcoris
Nomaca shappardana .
Nomada thouriana Mixed mode
lomada abieraia [ ] A
o of p ul
S tamad tmoputaa .
Noomate S ® Non-parasitic
Nomacta cressond (outaroups)
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(Sless, et al.,

2022)
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STREPSIPTERA.

PARASITE PULLED FROM
‘MURDER HORNET”



http://www.youtube.com/watch?v=wvrYMp32coc

HYMENOPTERA



http://www.youtube.com/watch?v=Bc69LLLEQRk



http://www.youtube.com/watch?v=EYijueHrZto
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Figure 3: Accumulation plot of dietary originations through geological time for larval raw maximum likelihood reconstruction. Quat. =
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