SKIN, GIL|
- slimy barriers protect against lice

Mucosal

and other pathogens orirritants - _Maping

Karin Pittman -
“Universitetet i Bergen

PITTMAN & CAMPO -
27.6.2014

e o o o a s o e'ee

Kirsten :]

StineKarlsoh,-BIO;

Aurora-Campo, Quz

Stanko Skugor, Naofig rgy

Elizabeth Sweetman, Ecomarine

Marco Custodio, U Algarve, Portugal .
Imelda Rantti; BIO UiB,

Hugo Maxwell , BIO UiB

Kare Thorsen, BIO UiB

Silvia Torrecillas, “Univ of Gran Canaria, Spain
Marisol Izquierdo, Las Palmas de Gran Canaria University
Phillippe Sourde, Vet’eau/Aquativ, France
Katerina Koutsoulakis, Nofima, Norway
Arne Skorping, BIO UiB

Mathias Ugelvik, BIO UiB

Mark Powell, NIVA/BIO UiB

Salmon Group

Salmobreed

ILAB, Bergen

Alltech Japan

Cooke Aquaculture, Canada

FHF Skin Health -

Re'giqrialR search thnd‘ : >
{nnovation Norway =
Norwegian Research Council -

1/13/2016



A

[
Slimlaget t¢rl§ét av

i
'

/s kade_,t%ﬂa
; el

.,;.'.f{f.f.»‘.f.*'-—'
e

o

Kontroll

Eloa

O OO OO

6

8

19 12

14 16 18 20

Dager etter utsett for Vibrio bakterier

fiskens helse er bedre
med et godt slimlag
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Skin turns blue-at «landing sites»
(experimental'work)
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Mucous Cells

antibacterial | antifungal antiviral antiparasitic
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H2A peptider v v

H1 oncorhyncin2 v v

H6 oncorhyncin3 Vv Vv

pleurocidin v v

Sal-2 v v

complement Antigen- Antigen- Antigen- Antigen-

factors antibody antibody antibody antibody

hydrolytic enzymes degrade degrade degrade degrade

(proteases etc)

IgM, IgT basic antibodies basic antibodies  basic antibodies  basic antibodies

lectins pathogen pathogen pathogen pathogen
recognition recognition  recognition recognition

mucus extract v v

interferon v

 Where to measure health outside the blood?

Whole fish o
Growth, mortality - . e tal

Organ level (skin, gills, guts) &

Composition and cell types
Barrier health (skin, gills, guts)

Regulates growth potential, disease etc.
Summarizes effect of several hundred genes

Gene level
Up- and down regulation

«... technology is outpacing our ability to interpret the DNA
that's decoded. How much does a particular variant change risk for an individual?»
«Science» journal, 5 December 2014
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International On-farm Trials

. Sulefisk - field trial on commercial farm, 4 cages with 2 control 2 Aquate-fed groups
- 280 000 salmon (about 50 m tons), 4 sampling dates, 7 months duration
. Gifasl - field trial on research station, 60 000 salmon, 12 cages with 3 cages for
each of 4 diets (control, plus three other diets), 5 sampling dates over 4 months
. Gifas2 - field trial on research station, 60 000 salmon, 12 cages dose-response to 2
levels of trial diet plus control diet, 3 sampling dates over 2 months
. Avergy - controlled trial at Salmobreed, two specially bred families
- 1 sampling date
. Gill test - gills from GIFAS2 flrst date control fish
ot ‘mm |
. Seabass (Spain) — gutsy*skin-and gﬂiﬁtn:eae&lfktamn Las Palmas; 720 fish,
4 diets in trip)
. Delousing salmon (| - fore then 2, 5 days after,
samples of s d gib nlwmg e a@roxide
. Yellowtail (Japan) —Itiats g Koc
Salmon (Canada) — 8
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MUCOSAL MAPPINGT"’I IN SALMONIDS

Parasites go where mucosal cells are small and few
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Mucous cells

Epithelia cells

Size, density and barrier strength of mucous cells and skin changes.

: _ Mucous cells at rest
Parasite arrives

. -large mucous cells are replaced by more small cells
-smaller cells move quicker through skin

-many smaller cells wash off parasites

Skin returns to resting state if parasites gone
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Mucosal Mapping™ vs salmon lice infestation

Adult attached lice repress mucous cell production at site and
repress general mucosal immunity (Thorsen, in prep, N= 45 fish)
Attached adult lice clear the way for higher levels of new copepodites (Mo, 2015)
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~Control Controlled infestation with salmon lice copepodites
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With adult lice No adult lice site
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UNIVERSITY OF BERGEN
Erom: Thorsen. in prep

Mucosal Mapping™ on salmon and lice problem

e proper animation first draft by Egil Paulsen

Skin response to salmon lice is
stage specific
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MucosalMapping and Delousing with-#,0;- 2.0
Mucous cell area according to body sites Large scale field trial on commercial farm
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Gills are still recovering
more than 2 weeks after treatment

Day-1 Day 4 Day 11 Day 18

Mucous cell density according to body sites Esophagus responds with highest

density of mucous cells which
%'0.6 persists for 3 weeks
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Example of result-based
«decision-making tool»

e Skin : some diets influence skin mucous production and
reduce pathogens

* Gills : it takes about 2 weeks to recover from a delousing

e G@Guts : plant or fish based diets influence mucous cell
production and barrier strength and therefore
growth potential
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1. Slimhinnene (fiskehud, gjeller 2 onsekvent-reaksjon til parasitter

2. Hudens reaksjon til lakselus er spesifikk til lusens livsstadie,

sma lus gir huden en sjans a «vaske av» parasittene
3. Voksne lus se ut til a sla av slimcelleproduksjon under festestedet
4. Det kan ta opp til flere uker fgr slimhinnene «kkommer seg»

etter en avlusing med hydrogenperoksid (vqn@t verre?)

- Healthy barriers = healthy fish
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Quantidec

ects of >200 genes Contact: quantidoc@gmail.com

mportant tool for monitoring and improving
fish health and welfare
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