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Pacific Herring are an important ecological, 
cultural, and economic resource



Failure of late spawning population required a change of plans  



The revised study 
compares early and late 
spawning cohorts 
withing a single 
population. 



WDFW surveyed every 10-14 days during the spawning 
season, and we preserved each collection, culturing a 
cohort to hatch when possible.   

Year Cohorts at 

Collection

Cohorts Hatched Out Months Temp 

Range

2023 5 3 Feb, Mar, 

April 

7.1-8.4

2024 5 3 Feb, Mar, 

April 

6-9 

Lipids, 

Proteomics

At hatch: Lipids, 

Proteomics, 

Morphology, 

Hatching Success 



Embryos had different developmental stages at time of 
collection

B/C

(5 cohorts) 

E/F

(2 cohorts) 

I/J

(3 cohorts) 



Each cohort was maintained at 
the average field temperature at 

time of collection until hatch.  



No significant differences in hatching success, larval 
length, or yolk sac area at hatch seasonally



Total lipids were collected from embryos before and after culturing 

ExtractionHomogenization Analysis



Total lipids were not significantly different between years, temperatures, or 
developmental stage 



Proteomics is an emerging field in marine science



Samples were homogenized, digested, and analyzed to 
discover proteomic results 

UCLA Proteomics Lab



33 proteins in 
embryos of the same 

development had 
different relative 

abundance in Feb vs 
April  

More abundant 

April vs. February 

Less abundant 

April vs. February 



STRING analysis helps identify 

relationships between 

proteins that differ between seasons, and 

assesses the

likelihood that this is a random set of 

proteins from the 

whole set in the genome.  

Seasonal differences in 

proteome may be related to 

subtle temperature driven 

changes in growth rate



Proteins increased in relative abundance during embryonic 
development 



mAQ

To understand environmentally driven changes in the proteome, we must first map developmental changes 

f/g 

v. 

h/i

b/c

v. 

h/i





We did not discover 

significant differences in 

pacific herring physiology 

and their biological 

pathways only had subtle 

differences. 

Future research can use 

the baseline of proteomes 

from different 

developmental stages to 

distinguish developmental 

and external influences 

on proteomics. 


	Slide 1
	Slide 2: Pacific Herring are an important ecological, cultural, and economic resource
	Slide 3
	Slide 4: The revised study compares early and late spawning cohorts withing a single population. 
	Slide 5: WDFW surveyed every 10-14 days during the spawning season, and we preserved each collection, culturing a cohort to hatch when possible.   
	Slide 6: Embryos had different developmental stages at time of collection
	Slide 7: Each cohort was maintained at the average field temperature at time of collection until hatch.  
	Slide 8: No significant differences in hatching success, larval length, or yolk sac area at hatch seasonally
	Slide 9: Total lipids were collected from embryos before and after culturing  
	Slide 10: Total lipids were not significantly different between years, temperatures, or developmental stage 
	Slide 11: Proteomics is an emerging field in marine science
	Slide 12: Samples were homogenized, digested, and analyzed to discover proteomic results 
	Slide 13: 33 proteins in embryos of the same development had different relative abundance in Feb vs April  
	Slide 14
	Slide 15: Proteins increased in relative abundance during embryonic development 
	Slide 16: To understand environmentally driven changes in the proteome, we must first map developmental changes 
	Slide 17
	Slide 18

