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A Changing Environment
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A Changing Environment
Pathogen and Host interactions may change in different water temperatures!

Pathogen
* Pathogenicity may increase/decrease
* Life cycles are faster in warmer water

Host (Chinook salmon)
* Timing of migration — earlier in warmer water
* May be stressed, may not mount sufficient immune response



Objectives

* Screen for pathogens on outmigrating winter run Chinook salmon
* Assess physiological response of winter run Chinook salmon to infection

Pathogen Screening Physiological Response
* 49 different pathogens e 30 Biomarkers

* 14 bacteria * Immune system:

e 1 fluke * innate

* 21 parasites * adaptive

e 13 viruses * General stress system

* Gene expression: measured through
gPCR



Sampling at Red Bluff Diversion Dam

2015 juvenile Winter Run Chinook Salmon
sampled by rotary screw trap

Oct 15t —Nov 29t 2015

n=80, 10 per week
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Sampling Plan

* Tissues

* Brain

e Gill

e Liver 'lf:"

 Kidney

* Heart : .
* Preserved in RNA later ,j‘;';-j‘ f
* Stored at -80°C

* RNA & DNA extractions ,

Resource: https://www.pinterest.com/pin/488077678340563356
11-30-2016
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Analyses by gPCR (Fluidigm)

Pathogen Screening Physiological Response
* 49 different pathogens * 30 Biomarkers

* 14 bacteria * Immune system:

e 1 fluke * innate

* 21 parasites * adaptive

* General stress system

* Gene expression:
measured through qPCR

e 13 viruses



Pathogen Full Name

Aeromonas hydrophila ae_hyd Bacterium
Aeromonas salmonicida ae_sal Bacterium

Candidatus Branchiomonas cysticola c b cys Bacterium Pat h Oge n
Flavobacterium psychrophilum fl_psy Bacterium

Gill chlamydia sch Bacterium Sc ree n i ng

Moritella viscosa mo_vis Bacterium

Piscichlamydia salmonis pch_sal Bacterium
Piscirickettsia salmonis pisck_sal Bacterium

Renibacterium salmoninarum re_sal Bacterium

Rickettsia-like organism rlo Bacterium
Tenacibaculum maritimum te_mar Bacterium
Vibrio anguillarum Vi_ang Bacterium
Vibrio salmonicida vi_sal Bacterium
Yersinia ruckeri ye_ruc Bacterium
Nanophyetus salmincola na_sal Fluke
Ceratomyxa shasta ce_sha Parasite
Cryptobia salmositica cr_sal Parasite
Dermocystidium salmonis de_sal Parasite
Facilispora margolisi fa_mar Parasite
Gyrodactylus salaris gy_sal Parasite
Ichthyophonus hoferi ic_hof Parasite
Ichthyophthirius multifiliis ic_mul Parasite
ku_thy Parasite
Loma salmonae lo_sal Parasite
Myxobolus arcticus my_arc Parasite
Myxobolus cerebralis my_cer Parasite
Myxobolus insidiosus my_ins Parasite
Neoparamoeba perurans ne_per Parasite
Nucleospora salmonis nu_sal Parasite
Paranucleospora theridion (syn. Desmozoon lepeophtherii) pa_ther Parasite
pa_kab Parasite
Parvicapsula minibicornis pa_min Parasite
Parvicapsula pseudobranchicola pa_pse Parasite
Sphaerothecum destructuens sp_des Parasite
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Ammonium transporter Amt-RhCG1
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Results - Multiple Infections
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P= parasite

B= bacterium
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candidatus ceratomyxa shasta parvicabsula ichthyophthirius flavobacterium rickettsia-like organism tetracapsuloide dermocystidium
branchiomonas minibicornis multifilis psychrophilum bryosalmonae salmonis
cysticola
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Physiological Response
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8 Sampling Temperature
date T°C

@ flavobacterium psychrophilum

© ichthyophthirius multifilis

© rickettsia-like organism

11/3/2015 13.83

ichthyophthirius multifilis / rickettsia-like -
organism

@ flavobacterium psychrophilum /
ichthyophthirius multifilis

® base 4-

® mix

-

Principal Component 2 Variation 21.37%
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Cumulative Percentage 54.73 %
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Disease Cumulative Variation 54.73%

3.5 »
d
b 25
a“ 2.5 -L ich
* 1
Ich / RLOI 15 -
| 13 | lbc

Principal Component 2 Variation 21.37 %

W

LA

-2.5 9

RLO

-3.5
Principal Component 1 Variation 33.36%



Ongoing & Future work

* Linking physiological responses to pathogen load
and histopathological results (winter run samples)

 Establish the pathogen screening system at UC
Davis

* Field Caging experiments combined with laboratory
studies (March and April, 2017, 2018)

* Changes in predation as a factor of infection — are
sick fish eaten faster? Avoided?
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Endpoints measured in the lab:
* Body scrapes

* Gene expression (kidney and gill)

* Pathogen presence

Study 1C

<18°C

Swimming performance
Metabolic response
Predation Susceptibility



Upcoming Studies
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