Adverse Reactions to Seafood -
Diagnostic & Molecular Aspects

Sehpol at Applied S=ences

YBPEEWYI~Xt 9 2R ERN -
Wb LU S FR R 2

School af Applind Soicrican




Adverse Reactions to Seafood

Food Hypersensitivity

| Immunological I Non—lmmunulogical

Non-IgE
igG

Non-allergic

Hoxins hypersensitivity

IgE mediated

Histamine

Bacteria ;
liberators

Dyes/MSG

Class |l

Cross-reactivity
Pollen

Hohonl ol Applied Selahces

JET L —
bR

® RMIT

20BBRMIT Univarmsily Schino] of Applied Seieficas




Histamine

:

Marine Toxins

Allergens

2008RMIT Univasity Sclinol ol Appliad Stiences

JO0BRMIT Univirsiy Schnal of Applied Solonisas




Adverse reactions to Seafood

Etiology Seafood Clinical  Time of
implicated symptoms  onset
Bacterlal

Salmonella, Vibrio, Aeromonas, Fish, Crustacean,
Listeria Mollusc

Viral

Hepatitis A, Rota-, Astrovirus, Small Shellfish i

round structured Viruses etc. Dermatological

Parasltes o ;
Anisakis All Fish and ; nutes ta
Diphyllobothrium cephalopods (e.g. squid) Gastrointestinal

Toxins Fish, particularly with

Scombrotoxin dark meat; Reef Fish Neurological
All Mollusc species

several

Ciguatera toxin
Algae toxins hours

Respirat
Allergens e.g. Codfish, Salmon, R
Fish Hake, Yellowtail

Crustacean e.g. Shrimp, Lobster,
Crab, Rock Lobster

Mollusc e.g. Mussel, Squid,
Oyster, Abalone

{Lopata AL et al., Current Opinion Allergy Clin Immunology, 2009) ™ LLLYLL
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The Toxins
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The Parasite
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FIG. 1. High-level parmsitism by Anésakiy simples L3 in e fesh of

1 ke (Merlieeins merfiicvins ), Latvie persisl in an dirested develop-

ment siage (iypobiosis) prion o ngestion by the il host. Embedifed

larvae are dirk [n color due o o profeetive cuticle and different from
the pinkish-while color wpical of free and motile L3 (see Fig, 4).

® RMIT

Schoal af Appliod Soietices

B, Al —4 (%4 Morucclus merlucclus)DEIZE T T =4
FR- LTI INRWEOTE, AL BRI AD=hOW
1=, SHt R AFNRNR(RTEL) 2B ARLEDRE. RER
EOEHEAR BHENT LN O ZhnaaE
IR &(Eaz® ). '

ZO0BRMIT Universily Sehnol of Applied




LIFE CYCLE OF Parasite Anisakis simplex

Maring mammals
Humans (natural final hosts) Froe eggs
aceidantal host) L3 <+ Ld —» adults In the ocaan

Detecalian % A
-‘i\gﬁ\ = @D . Mouling {L1-L3 larvae)
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J npastion
\ Ingesiion '_ .
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caphalopios
Ingestion

Cristaceans Frag-living L3 larvae
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Audicana et al., 2002
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Country or Dish
Region of Origin
Japan Sushi or sashimi
Bouth Amarica Caviche (raw fish marinated In lemon juice)
Spain baquerones en vinagre (anchovias In vinagar sauca)
ll!aly alici marinate (pickled anchovies)
The Metherlands Green herring (salted or smoked)
Germany rallmops (pickiad herring)
Soandinavia graviax (dry, cured salmon)
Hawaii lomi-lomi (raw salmen)
Bouth Africa Smoked snoek or undercoocked cater (snoek roe)
UK Smaoked salmeon
Iy, UK., US.A, Searad tuna
Russla Raw caviarffish roe
Malaysia Fish tripe {undercooked)
Waorldwide Undarcooked frash flsh, 8.q. hake, cod
Waorldwide Raw or undercooked squid, octopus, molluscs and crustaceans
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Exposure to the fish parasite Anisakis
causes allergic airway hyperreactivity
and dermatitis

Nieuwenhuizen, Lopata et al., JAllergy Clin Immunol 2006

Anisakis pegreffii S RMIT
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Allergic Asthma Model

allargan

Airway obstruction
el al, 1998, Science, 282:2261)

(Kopf et al, 1996, Immunity, 4:15; Coyle et al, 1998, Europ. J. Immunol. 28:2640) ‘# RMI'T
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Seafood

Allergy and Allergens
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Food Allergy
Prevalence

Prevalence (%)

1[.1_

Milk Peanut Trae nuts Fish Shellfish
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Induction and effector mechanisms
in IgE-mediated hypersensitivity

Exposurg .

Processing & r Pharmacological
Presentation 2 blood vessels,
airways, etc.,

Clinical Effects
| asthma,
eczemi,
hay fever

Activation

untigen IgE mast cell media clinical
presentation production activation release effects
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Seafood - Allergens

Corlror)

Prylig ‘- -
A N Allgregans

Gastropods  Abalone, snall Tropomyosin
?

Mn"u'ﬂs Bivalves Clams, oyater, mussel Tropomyosin
?

Squid (cuttlefish),

octopus Tropomyosin

Cephalopods

Tropomyosin

: : Crab, Rock Lobster, Arglinine kinase
Arth C
ropods Crustacean . 00 Myosin light chain

Parvalbumin
Osteichtyes Salmon, hake, tuna, Vitellagenin ?

Churd!t“ (bony fish) herring, sardine,

mackerel, carp Skin collagen 7

Lopata AL & Lehrer S, Current Opinion Allergy and Clinical Immunology, 2009 ' RMIT
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Yellowtail
Barracuda

Hake

Pilchard
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Characterisation of isoforms of parvalbumin

by 2D-Electrophoresis

'orm (IP <5)

a- form (IP >5)
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Western blot to raw and cooked
Haliotis midae (Abalone)

1. H. midae

2. H. rubra

3. Cooked H. midae
4. Dried H. midae

— —
3 4

1 2 3 4
Lopata AL et al., J Allergy Clin Immunol 1997).
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Species-specific crustacean allergens
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Heat stability of different Crustacean Proteins

1. Shrimp £ Rock Lobster

2. Prawn South Coast

3. Langoustine 6. Rock Lobster

4. Rock Lobster East Coast
West Coast
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Heat stability of Crustacean Allergen IgE binding
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'3, Langoustine &, Rock Lobster

4, Rock Lobster East Coast
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cDNA sequencing and alignment of deducted
Amino acid sequence
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Molecular phylogenetic tree for tropomyosin
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Allergenic Arthropods

Blattodea Orthoplera Lepldoplera Diplera 0 ra poda Acarl Splders

Cﬁéﬁmﬂhw Splder mites .

- House
) Dust-Mites
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15 Protein families with the highest
number of identified allergens

Number of allergens
0 10 20 30 40 50 60

5 i i i i i i
1

Prolamin superfamily
Profli

Tropomyosins

EF hand domain

Cupin superfamily

Expansins, C-terminal domain
Bet v I-related proteins |
Lipocalins |
PR-1 proteins *
Subtilisin-like serine proteases i

Trypsin-like serine proteases _‘
Caseins |
Expansins, N-terminal domain,
Serum albumins
Thaumatin-like proteins

| B Plots O Apimals @ Fungi O Bacleria | ' RMIT
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Secondary Structure of some Food Allergens

A) Rapseed
B) Barley
C) Wheat
D) Soybean

Breiteneder and Radauer (2004), J Allergy Clin immunal . IT

20DRRMIT Univaraity Sefiool ol Applied Stlencas

BUTLIVT 0D =i &0

Hi Breiteneder and Radauer (2004), J Allergy Clin Immunal o I

2008RMIT Univarsity Hohool of Appliad SEiencas

29



EBalsction of tha mont ralavant allsrgan sources
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___Allergen Skin-Prick testing |
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|Extract =% Component(s) ™ Microarray | =
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Allergen I n{ﬁhptherapy development |
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a ldentification, cloning and expression of paanut allergaens

I —————
Cloning of major allergens and

Allsrgan identification by serum
resombinani-proteln expreasion
A

I5E reactivity with peanul ssiraci
L
3

© ldentiflcation of deminant T-call-reactive sites
E
E

e o lgdgulu Hﬂﬂﬂﬂﬂuﬂ.

Ovariapping allwgen peplides

{
b ldsntification af Ink-hinding sites

l Mutageinesis of

IgE-binding sies I

Hypaallsrgeniz variant Demirunt T-call-apitaps panlides
Potential specific immunotherapsutic strategies for the treatment of
peantt allergy
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The Way Forward

# Allergens of fish and crustacean
are exceptionally heat stable

~ Novel tropomyosin and parvalbumin allergens
characterized in Fish and Crustacean

»~ Handling of seafood and inhalation of the allergens
important routes of sensitization

»_Cross-reactivity of ingested Seafood and
inhaled insect allergens observed

* Diagnosis
* Detection
* Immunotherapy
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