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Project Summary

The North Central Regional aquaculture industry faces challenges due to an inadequate supply of quality fingerlings
caused by low larval survival rates. Dependence on imported larval feed and live feed raises concerns about the
security and safety of fingerling production. Therefore, developing domestic larval feed is crucial for the industry's
sustainability. This project aims to enhance larval feed nutrition by incorporating locally generated bile acids,
focusing on improving production capacity for yellow perch (Perca flavescens) and walleye (Sander vitreus). To
achieve this goal, a series of test diets supplemented with bile acids (ranging from 0 to 800 mg/kg diet) will be
developed and fed to perch and walleye larvae during the initial 35 days post-hatch. The optimal level of bile acid
supplementation will be determined based on survival, growth, nutrition, fish health, and metabolism analyzed
through metabolomic techniques. Applied research will be conducted at commercial farms to validate the laboratory
findings and provide training to farmers. The findings will be disseminated through various outreach activities,
including training workshops, and publishing papers or articles in professional journals and community
websites/magazines. These efforts will benefit the yellow perch and walleye aquaculture sector by ensuring a
reliable supply of high-quality fingerlings.

Justification

Aquaculture stands as the fastest-growing food production sector, assuming an increasingly pivotal role in meeting
the escalating global demand for nutritious seafood. In 2018, global aquaculture production reached an impressive
126.2 million tons in live weight, with half of the seafood intended for human consumption being sourced from
aquaculture (FAO 2020). This trajectory is predicted to persist, with expectations of aquaculture production
doubling by the year 2050. Despite its well-recognized importance in our global food production system, the
aquaculture industry faces substantial hurdles. Notably, sustainability concerns loom large, encompassing issues
such as pollution, the limited availability of quality fingerlings, feed ingredient shortages, deteriorating water
quality, and recurrent disease outbreaks. A particularly challenging bottleneck is the high mortality rate of larval
fish, an obstacle well-documented in the literature (Migaud et al. 2013). The development of reliable mass-rearing
technology for larvae and fingerlings remains an elusive goal for most aquaculture species.

Challenges of Feeding Larval Fish: Live Food vs. Artificial Feed

Providing essential nutrients to larval fish through exogenous feeding represents a formidable task for hatchery
management. Presently, due to the limited availability of formulated feeds, the industry heavily relies on live or
fresh food to nourish many species of larval fish, despite the associated drawbacks. Live feeds incur substantial costs
and may suffer from seasonal availability constraints. Moreover, the quality of live feeds can vary due to differences
in storage and production methods, making them potential sources of bacterial and pathogenic contamination. From
a nutritional perspective, not all live food sources offer sufficient nutrients to support optimal larval development
and survival (Hemre et al. 2013). Even when live foods are deemed nutritionally adequate, their quality can fluctuate
considerably based on the conditions of their culture. For instance, the nutritional quality and physical size of
artemia nauplii, a commonly used live feed, differ when different hatching protocols (varying salinity and collection
times) are employed (Figure 1, unpublished data). The lipid content of artemia nauplii decreases significantly with
prolonged post-hatching time, as shown in a prior study by Sanders (2008) (Figure 2). Beyond nutritional content,
live foods must align with the larvae's gape width and swimming speed to ensure effective prey capture (Yufera
2010). Prey that is too large or too small can be inefficient or even detrimental to larval fish. Thus, an optimized
protocol is essential to produce live food with appropriate nutrition and physical size for larval feeding.
Additionally, rapidly moving prey is unsuitable for larval fish, as their swimming ability at this stage is limited. A
major concern with live food is the potential introduction of bacteria and pathogens to the culture system when strict
biosafety protocols are not followed. Finally, providing a sufficient quantity of live food to support mass fish larval
production in ponds or extensive hatchery systems remains a formidable logistical challenge.

In contrast to live food, formulated feed offers ease of management and control over biosafety, reliable supply, and
nutrient quality. However, formulated feeds are not universally effective for all species due to specific feeding
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behaviors and physiological limitations, as discussed above. Despite extensive research efforts aimed at developing
formulated feeds for larval fish, achieving success has proven challenging, primarily owing to our incomplete
understanding of the nuanced nutrient requirements for larval fish and the intricate nature of processing micro diets
(NRC, 2010; Hemre et al. 2013). Larval fish exhibit limitations in their digestive and absorptive capacities compared
to fully developed fish (Kjorsvik et al. 2011). Furthermore, manufacturing micro-sized particles that meet the
necessary physical quality standards for effective larval feeding is a daunting task. As a result, few companies
currently produce diets specifically developed for larviculture, Previously, one such company (Fry Feed Kyowa) had
their diet banned from import into North America to prevent the spread of bovine spongiform encephalopathy
resulting in a disruption in the supply of the only viable diet for percid larviculture at the time (Johnson et al., 2011).
Although a suitable replacement feed was eventually found, the industry still relies on a single imported diet for
percid larviculture making it susceptible to similar issues. In summary, larval feeds must possess attributes such as
attractiveness for feeding, proper density, and particle size for ease of consumption, good water stability to prevent
nutrient leaching, high content of essential nutrients for growth, and resilience to supply disruptions.

Currently, co-feeding live foods with imported formulated feeds is a common practice in fish hatcheries for larval
rearing. However, the development of domestic feeds to support larval and fingerling rearing remains insufficient
for many aquaculture species, including walleye and yellow perch. Even commonly used live feeds like Artemia and
commercial feeds fail to provide critical nutrients at all stages of larval development. Larval fish's limited digestive
capacity renders them susceptible to nutrient deficiencies despite a theoretically balanced diet. For example, larval
fish digest Artemia protein more efficiently during the first few weeks of larval development due to the water-
solubility of most Artemia proteins (Hemre et al. 2013). However, Artemia falls short in supplying essential
nutrients like highly unsaturated fatty acids (HUF As), crucial for the optimal growth and development of walleye
and perch larvae. Thus, it is imperative to supplement these nutrients through enriched formulated larval feed,
thereby ensuring nutrient availability for larval fish throughout all stages of development.
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Figure 1. Thearea of artemia collected at different hatching time. Figure 2. Lipid content in artemia collected at different hatching time.
(Notpublished data from Deng’s lab) Sanders, Jessie M., "Time Post-Hatch Caloric Value of Artemia salina" (2008).

Significant Roles of Bile Acids and Bile Salts

Bile acids, in conjunction with their derivatives referred to as bile salts, constitute the fundamental components of
bile. They play a pivotal role in a variety of critical biological functions, particularly in lipid metabolism and the
maintenance of cholesterol homeostasis (Staels and Fonseca, 2009). Bile salts, which are water-soluble and possess
amphipathic properties, serve multiple essential functions. These encompass facilitating the absorption of lipids
within the intestines, enhancing the enzymatic breakdown of dietary proteins, and exhibiting potent antimicrobial
activity in the small intestine (Hofmann and Hagey, 2008). Beyond their influence on lipids, bile salts also enhance
the digestion and assimilation of dietary proteins by augmenting the hydrolytic activities of pancreatic proteases
(Gass et al., 2007).

Furthermore, bile acids serve as natural ligands, interacting with the farnesoid X receptor (FXR) and the G protein-
coupled receptor TGRS (TGRY) signaling pathways, thereby regulating various facets of host energy management,
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immune responses, and intestinal equilibrium (Ipharraguerre et al., 2018). The bile acid-FXR-FGF19 signaling
pathway additionally contributes to the upregulation of protein synthesis in skeletal muscle (Katafuchi and
Makishima, 2022).

The potential of bile acids and bile salts as natural enhancers of growth and health has been demonstrated in feeding
trials involving various species of production animals. Inefficient synthesis of bile acids in the liver represents a
primary factor contributing to the inefficient digestion and absorption of dietary lipids and lipid-soluble nutrients in
young animals, such as post-weaning pigs and young birds (Lewis et al., 2000; Hofman and Hagey, 2008). For
larval fish reliant on live feed, their limited capacity to synthesize bile acids or access to taurine may contribute to
their suboptimal digestive capabilities, as live feed sources like artemia and rotifers contain minimal taurine,
essential for the synthesis and excretion of taurine-conjugated bile acids (Helland et al., 2003; Aragao et al., 2004;
Salze et al., 2012; Salze and Davis, 2015). In aquaculture settings, the utilization of bile acids and bile salts has
proven effective in enhancing feeding efficiency, promoting intestinal and liver health, improving growth
performance, and regulating glucose metabolism across different species (Wang et al., 2023). Consequently, we
hypothesize that incorporating bile acids into fish larval feed holds tremendous potential for enhancing the health
and growth of fingerling production.

Metabolomics: An Innovative Approach to Enhance Larvae Feed Research and Hatchery Management

In order to pinpoint the factors contributing to the high mortality rate among larval fish, it is essential to delve into
the physiological processes of these larvae. This approach provides valuable insights that cannot be gleaned from
mere morphological measurements or observations of mortality. Compared to studying adult fish, conducting
research on larval fish presents a unique challenge due to their extremely small size (Burggren and Blank 2009).
Consequently, the limited size of available larval samples necessitates a reevaluation of data collection
methodologies.

Metabolomics has emerged as a groundbreaking method for obtaining comprehensive profiles of metabolites. This
approach enables a deeper understanding of metabolic pathways in response to various treatments. Metabolomics is
particularly valuable because it allows for the identification of biomarkers in small samples, which provide insights
into the physiological condition of the larvae. As a result, it proves to be a valuable tool for assessing larval viability
at an early stage and for identifying potential causes of suboptimal production levels.

This wealth of information derived from metabolomics can lead to more informed management decisions and an
overall improvement in hatchery operations. For instance, a study by Chauton et al. (2015) used nuclear magnetic
resonance spectroscopy analysis to observe higher concentrations of taurine and betaine in larvae that were fed
copepods. This finding coincided with increased growth performance in the copepod-fed larvae, suggesting that
physiological functions such as osmoregulation, nutrient digestion, and absorption, which involve these two
nutrients, were crucial for the growth of cod (Gadus morhua) larvae. Such insights gained from metabolomics can be
instrumental in directing efforts related to feed development and enhancing hatchery management operations (Alfaro
and Young 2018; Roques et al. 2018).

Challenges in Yellow Perch and Walleye Fingerling Production in the North Central Region

Yellow perch (Perca flavescens) and walleye (Sander vitreus) hold a special place as both cherished food fish and
critical components of the Great Lakes region's heritage. They are the cornerstone of traditional Friday night fish
frys in many Great Lakes communities, thanks to their firm flesh and low-fat content, making them highly sought
after. Yellow perch and walleye fillets offer an extended shelf life, resilience to freezing-induced damage, and
minimal susceptibility to off-flavor issues (Summerfelt et al., 2010). However, the declining availability of wild-
caught perch and walleye coupled with the high cost of imported fillets from Canada has spurred the development of
commercial percid aquaculture. There is currently a robust pond-culture industry for perch and walleye for both
food fish production and stocking to supplement wild populations. Production of yellow perch and walleye
fingerlings in pond systems relies on live feed in the form of naturally present microorganisms and imported
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minnow forage. As a result, pond culture systems are inherently vulnerable to weather fluctuations, the high cost of
forage minnows, water quality challenges, and various forms of predation. These challenges can lead to inconsistent
survival and high rearing costs (Qin & Culver, 1992; Rogge et al., 2003). To avoid some of these challenges, there is
a growing interest in the intensive tank culture of walleye and yellow perch. Despite intensive rearing of percids
being a relatively recent development, there are already several private fish farms focusing on intensive rearing of
walleye and yellow perch in the North Central Region and plans for new public facilities focusing on intensive
rearing for stocking wild waters. Although the yellow perch and walleye aquaculture industries are expanding in the
Midwest, large-scale growth remains constrained by several life-stage production bottlenecks. The largest of these
bottlenecks, is the low survival and difficulty with feed training of larval percids in intensive systems (Fischer et al.,
2022). This bottleneck results in inconsistent production of high-quality fingerlings and adds additional uncertainty
and risk for prospective fish farmers creating a barrier to entry within the industry.

Current practices for feeding larval yellow perch involve an initial diet of live feed (typically artemia) followed by
gradual weaning to a commercial dry feed. Following these practices, survival rates are highly variable and can
plummet to as low as 5-10% within the crucial first 30 days post-hatch (dph). For walleye larviculture, current
practices typically involve introducing a commercial dry diet at first feeding (Hauser et al., 2023; Johnson et al.,
2021; Summerfelt & Johnson, 2015), but weaning from artemia weaning to a dry diet is also periodically practiced
(Summerfelt et al., 2011). Survival rates for walleye larviculture are also highly variable and attempts to find
alternative larviculture feeds have identified the importance of diet formulation for survival and growth (Fischer et
al., 2022) because dependence on imported larval feed exposes the industry to supply chain disruptions, as
exemplified by the COVID-19 pandemic Unfortunately, there is a conspicuous absence of well-established
commercial hatcheries capable of meeting the substantial demand for yellow perch and walleye fingerlings in the
Great Lakes region. This scarcity undoubtedly poses a formidable impediment to the growth of percid aquaculture
within this region.

The Principal Investigators (PIs) of this proposal bring together their collective expertise encompassing nutrition,
physiology, metabolism, water quality, and aquaculture extension education. The research outlined in this proposal
is poised to generate a trove of foundational data that will deepen our insights into hatchery management, benefiting
both yellow perch and walleye. The knowledge gleaned from these studies holds the potential to empower the feed
industry in formulating specialized larval feeds tailored to a diverse array of fish species. Significantly, the insights
gained from this proposal transcend the immediate scope and can be extended to benefit other potential aquaculture
species within the region, including walleye.

By integrating rigorous laboratory research with real-world, on-the-farm testing, the results will be readily adaptable
for the feed industry to establish robust production protocols. Furthermore, this project assumes the role of a training
ground for nurturing skilled workers and providing students with hands-on experience in fish rearing. This approach
helps to bridge the critical gap between laboratory research and the practical applications needed for industrial
success. Thus, the far-reaching benefits of this research extend to scientific advancement, the future aquaculture
workforce, the feed industry, producers, and the wider community of stakeholders in the aquaculture sector.

Related Current and Previous Work

Bile acids are recognized for their crucial role in lipid digestion, nutrient absorption, and metabolic regulation.
Inadequate bile acid production in the liver is a primary contributor to inefficient digestion and absorption of dietary
lipids and lipid-soluble nutrients in young animals (Romano et al., 2020). Current research is increasingly focused
on supplementing the diets of juvenile and grow-out fish with bile acids. The effective dosage of bile acid or bile salt
supplementation varies, contingent upon factors such as fish species, bile acid quality, nutritional composition
(particularly fat content), and ingredient choices.
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For example, studies have shown that supplementing bile acids at a level of 0.3% enhances feeding, elevates
digestive enzyme activities, and promotes the growth of grouper juveniles, Plectropomus leopardus (Gao et al.,
2023). In the case of yellow croaker Larimichthys crocea fed a soymeal oil-based diet, research suggests an optimal
supplementation dosage of mixed bile acids at 600 mg/kg of diet (Li et al., 2023). However, when utilizing
chenodeoxycholic acid, a lower effective level of 300 mg/kg of diet was recommended (Du et al., 2017; Ding et al.,
2020). Largemouth bass, Micropterus salmoides, on a high-fat diet required a higher supplemental bile acid level of
900 mg/kg of diet to improve lipid utilization (Yin et al., 2021).

With the increasing prevalence of plant-based ingredients in aquatic feed production, bile acid supplementation
gains significance. Essential compounds for bile acid and bile salt synthesis, such as cholesterol and taurine, are
typically limited in plant-based ingredients. Recent studies highlight the positive effects of dietary bile acids on fish
performance, particularly in carnivorous fish. For instance, dietary bile acids have been shown to increase the
digestibility of dietary protein and ash, along with enhancing lipase activity in juvenile rainbow trout (Oncorhynchus
mykiss) (Adhami et al., 2017). Similarly, bile salt supplementation in a soybean meal-based diet has improved
growth and nutrient utilization by normalizing digestive processes in rainbow trout (Alam et al., 2001; Yamamoto et
al., 2007; Iwashita et al., 2009; Ni et al., 2021). In turbot (Scophthalmus maximus) fed plant protein-based diets,
taurocholate supplementation partially mitigated decreased growth and histological abnormalities in the liver (Gu et
al., 2017). These findings suggest that exogenous bile acids can benefit fish fed plant-based diets. In a preliminary,
unpublished study, we also observed a beneficial effect on the growth promotion of juvenile yellow perch fed test
diets supplemented with mixed bile acids generated from pig processing (Figure 3).

It is crucial to note that excessive supplementation can have adverse effects, including mitochondrial damage
leading to apoptosis or necrosis, and the induction of oxidative stress (Hofmann, 1999; Monte et al., 2009). High
levels of exogenous bile acids have been associated with decreased growth performance and compromised intestinal
immunity in grass carp (Peng et al., 2019). Additionally, they can impair liver function, induce gallstone formation,
and hinder the growth of tilapia (Jiang et al., 2018). Therefore, optimizing supplementation based on the specific
species and formulation of the feed is essential.
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Figure 3. Effect of BA supplementation on the growth of juvenile yellow perch.

Mortality of yellow perch tends to peak during three critical stages: 1) incubation of fertilized eggs, 2) during 7-10
days post-hatching (dph), and 3) 24-28 dph. While the exact factors contributing to this mortality are not fully
understood, cannibalism may be a factor, especially if fingerlings vary significantly in size (Kestemont et al. 2003).
Additionally, juveniles that fail to inflate their swim bladders during early development may exhibit poor swimming
ability and, consequently, low feeding efficiency for exogenous feeding (Craig 2008;; Suchocki & Sepulveda-Villet
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2019). Walleye have similar early life history to yellow perch and are subject to the same challenges during early
rearing (Summerfelt et al. 2011; Johnson et al. 2021). Yellow perch larvae and fingerlings during the first 30 days
post-hatching primarily rely on live food sources (zooplankton, rotifer, artemia) and commercial feed (Otohime)
imported from Japan. Walleye are typically raised on a commercial feed (Otohime) from first feeding through 30
days post-hatch. Although research on the nutrient requirements of yellow perch is limited, the high mortality during
the early life stages suggests that live foods may not provide sufficient or the correct ratio of nutrients. This notion is
supported by Grayson (2014), who demonstrated that swim bladder development and growth of yellow perch larvae
significantly improved when fed live food (rotifer and artemia) enriched with polyunsaturated fatty acids. Similarly,
many available commercial diets also result in low survival and growth performance for percids suggesting that
further optimization is required (Fischer et al. 2022).

A preliminary study from our lab has indicated the potential of a new diet, which supports the comparative survival
of yellow perch compared to a commonly used imported feed but low growth (Figure 4; Shep 2020). The variations
in performance may be attributed not only to nutrient content but also to differences in nutrient digestibility and
pellet physical quality. We hypothesize that improving nutrient digestibility may potentially enhance the quality of
the prototype feed and, consequently, the growth of larval fish. Similar to our research on yellow perch diet, pioneer
research on walleye larval feed conducted by Barrow and Lellis (2006) demonstrated that test diets containing 15-
17% lipid and 52-56% protein support equivalent survival (45-50%) to an imported larval feed, but the growth was
better with fish fed the latter diet. Nutrient availability and physical quality were also concerned with the test diets
when compared to the commercial feed. In summary, no domestic commercial larval feed is targeted and well
evaluated for yellow perch and walleye. Continued efforts are needed to develop specific diets for fingerling
production of these fish.
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Figure 4. Survival and growth of yellow perch larvae (16-30 dph) fed different diets.

Statement of Duplication of Research

The research activities proposed in this project are original research and do not duplicate any previously funded
projects based on records from the USDA Current Research Information System and NOAA database. The
following keywords have been used to search for funded projects and publications: bile acids, larval feed nutrition,
larval fish health, metabolomic, yellow perch, and walleye.
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Anticipated Benefits

The success of this project will yield valuable insights for the feed industry, enabling the production of specialized
feeds for yellow perch and walleye. These advancements will greatly benefit fish farmers by introducing innovative
techniques for fingerling production. Additionally, the project will promote sustainability by recycling byproducts of
pork processing, providing an additional source of profit for the pork industry.

The knowledge gained from these studies can be directly applied by fish hatcheries to enhance larval and fingerling
rearing practices. Furthermore, the insights obtained through this proposal will contribute to a better understanding
of larval feed nutrition and feeding, with potential applications extending to other aquaculture species in the region.
Ultimately, this project will provide comprehensive training opportunities for students and industry collaborators in
fish hatchery management and feed nutrition. Organizations like NCRAC and related agencies can utilize these
results for extension education.

Short Term Impacts

In the short term, the research will yield immediate knowledge and benefits, including:

e  Education: Providing farmers and students with valuable information for enhancing hatchery management
practices.
e Improved Feed: Demonstrating the advantages of new feeds to enhance the health and survivability of fish.
e Data Utilization: Analyzing data to guide future research and discussions.
Medium Term Impacts
In the medium term, the research will lead to changes in behavior and practices, such as:

e Adoption: Farmers incorporating the new feed into their production systems.
e Industry Optimization: The feed industry uses this information to optimize feed production.
Long Term Impacts
Over the long term, the research will bring about significant changes and conditions, including:
e Increased Availability: Expansion of NCRAC availability of larvae and fingerlings, contributing to overall
production growth.
e Best Practices: Development and establishment of best practices for raising yellow perch and walleye.
e Industry Growth: Expansion of the state's aquaculture industry, leading to increased job opportunities in
aquaculture.

Objectives

The primary objective is to explore the potential benefits of bile acid supplementation in enhancing the performance
of larval fish. This proposal will integrate academic and extension research, with collaboration among scientists
having specialties in nutrition and fish pathology, experts in aquaculture extension, as well as industry stakeholders.

The specific objectives include:

1. Evaluating the composition of bile acids derived from pork processing by-products and develoing feed
formulations for feeding trials.

2. Determining the optimal supplementation level of bile acids in larval feed for yellow perch and walleye
based on factors such as growth, survival, and fish health.

3. Investigating the mechanisms through which bile acids enhance nutrient absorption and metabolism in
larval fish by conducting metabolomic analysis.

4. Conducting extension research to validate the laboratory findings at commercial farms.

By addressing these objectives, we aim to establish a more efficient and sustainable method for rearing larval fish,

ultimately contributing to the growth and stability of the aquaculture industry.
We hypothesize that:
1. The mixed bile acids from pork processing by-products contain sufficient active compounds to benefit the

growth and survival of yellow perch and walleye.
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Optimal supplementation of bile products can increase the survival and growth of larval fish.

3. The innovative approach of metabolomic analysis in this study will yield new insights into the nutrient
requirement of larval fish.

4. The extension research and outreach activities of this project will help disseminate the project outcomes
and enhance collaboration between researcher and industrial partner.

Deliverables

1. A detailed protocol outlining the conversion of pork processing by-products into valuable bile acids for use
as a feed additive.

2. Comprehensive outcomes and results related to the use of the new feed in fingerling production, including
its impact on fish growth and metabolism.

3. Training programs designed for both students and industry professionals, facilitated through research and
extension activities, to disseminate knowledge and best practices in fish hatchery management and feed
nutrition.

4. A range of outreach activities aimed at sharing the findings from research efforts. This includes, but is not
limited to, presenting the research outcomes at professional conferences and workshops, as well as
publishing research papers in peer-reviewed journals and extension publications.

Procedures

This study will focus on walleye and yellow perch and will integrate academic and extension research, with
collaboration among scientists having specialties in nutrition and biochemistry, fish physiology and culture
techniques, and experts in aquaculture extension, as well as industry stakeholders.

Objective 1 (Year-1). Evaluating the composition of bile acids derived from pork processing by-products and
developing feed formulations for feeding trials (UWN Chen’s lab UMN and UWM Deng’s lab)

Bile samples from sows will be collected from the Johnsonville slaughterhouses (see the Letter of Support from Dr.
Lauren Sammel, SSR). Sow bile will be pasteurized using the milk pasteurization procedure (161° F for 15 seconds,
followed by rapid cooling), and then dried using a food-grade freeze dryer. Based on our previous results, one liter
of unprocessed sow bile yielded approximately 0.085 kg of dried sow bile after freeze-drying. Targeted analysis of
bile samples will be performed to quantify all major primary and secondary bile acids and salts using liquid
chromatography-mass spectrometry (LC-MS) analysis.

Targeted metabolomics of gallbladder bile: Bile sample will be diluted 10,000 times by titration using 50% aqueous
acetonitrile with internal standard and then centrifuged at 18,000 x g for 10 min. After centrifugation, 50 pL will be
transferred to a sample vial for LC-MS analysis. A 2 pl aliquot of prepared sample will be separated on a BEH C18
column by an appropriate mobile phase based on the analytes of interest. LC eluant will be introduced into a
quadrupole time of flight mass spectrometry Xevo system (QTOFMS, Waters) for accurate mass measurement and
ion counting. The concentrations of bile acids will be determined by calculating the ratio between their peak areas
and the peak area of internal standard and fitting with a standard curve using QuanLynx software (Waters).

Objective 2 (Year -1). Determining the optimal supplementation level of bile acids in larval feed for walleye
and yellow perch, based on factors such as growth, survival, and fish health.

2.1. Feed formulation and preparation (UWM-Deng’s lab)

Six microbound test diets will be formulated to contain different doses (0, 50, 100, 200, 400, and 800 mg/kg diet) of
bile acids generated from objective 1. The dose of bile acids is based on the current research findings on other
species of fish. (Romano et al., 2020). A basal diet containing 52% protein and 12% lipid will be formulated using
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fishmeal, krill meal, hydrolyzed gluten meal, squid meal, egg albumin, potato starch, tapioca starch and wheat
starch, soy lecithin, vitamins and mineral premixes, binders, and other supplements. The nutrient contents of
ingredients and the test diets will be analyzed using methods described in AOAC (2005). These diets will then be
utilized in subsequent feeding trials.

2.2. Yellow perch feeding trial (UWM-Deng’s lab)

A feeding trial will be conducted on yellow perch from hatching to 35 days post-hatch. Fertilized eggs will be
produced from broodstock raised at UWM. The spawning protocol will follow the method described in Binkowski
(2010). The perch larvae will be co-fed with Artemia nauplii and one of seven formulated diets, which include six
laboratory diets and one imported commercial feed (Otohime larval feed, Marubeni Nishin, Japan). Each diet will be
assigned to three tanks, with 1000 sac fry per tank (160 L tank) run with flow through water. During the first 28
days post-hatch (dph), the larval fish will be fed with a combination of Artemia nauplii and formulated feed
following protocols established at Deng’s lab. The feeding ratio of Artemia will be adjusted based on the estimated
biomass: 150%, 75%, 30%, and 15% for the 1st, 2nd, 3rd, and 4th week, respectively. The formulated feed will be
provided at a ratio of 100% to 50% of the biomass from week 1 to week 4, based on the growth and observation of
leftover feed. In the 5th week, the fish will be fed with formulated feed only. A subsample of 25 fish from each tank
will be collected and measured for body weight and body length. At the conclusion of the feeding trial, the overall
performance of the fish will be evaluated, considering survival, growth, nutritional assessments (AOAC 2005), and
relevant digestive enzyme activities. Samples of 50 fish per tank will be euthanized with MS-222 for nutritional
analysis. A subsample of 15 fish per tank will be collected for metabolomic analysis (liver and muscle) as outlined
in objective 3.

2.3. Walleye feeding trial (UWSP)

A feeding trial will also be conducted on walleye from hatching to 30 days post-hatch. Fertilized eggs will be
produced from broodstock raised at UWSP NADF. Walleye will be stocked into 240 L larval tanks at a density of
10 larvae/L (2400/tank), and each tank will be assigned to one of six formulated diets and a commercial diet (in
triplicate). Formulated feed will be offered for the full 30 days of larval rearing. Feed size will be increased as the
fish grow following a protocol established at UWSP NADF (Hauser et al. 2023). Fifteen larval walleye will be
sampled on days 10, 20, and 30, euthanized with MS-222, and assessed for growth performance metrics (length,
weight), feed acceptance, and presence of deformities. Mortalities will be enumerated daily to account for observed
mortality, and total survival at the end of the study will be used to estimate unobserved mortality. At the conclusion
of the 30-day larviculture period, we will collect 10-20 fish from each replicate for nutritional composition and
digestive enzyme activities conducted by Deng’s lab. A further subsample of 15 fish per tank will be collected for
metabolomic analysis as outlined in objective 3.

All data obtained will be subjected to one-way ANOVA to determine if there is a significant difference among
different treatments. Data will be subjected to transformations if they do not meet the ANOV A assumptions.
Differences among means will be determined using the Tukey HSD test. Treatment means will be considered
significantly different when P-values are < 0.05. Polynomial regression will also be used to estimate the optimal
supplementation based on the growth and survival of fish.

Objective 3 (Year 1& 2). Investigating the mechanisms through which bile acids enhance nutrient absorption
and metabolism in larval fish by conducting metabolomic analysis. (Chen’s lab (UMN)

Pooled liver and muscle samples from designated treatment groups will be processed by the methanol-chloroform
water phase separation to obtain both lipid and aqueous fractions for using the established LC-MS-based
metabolomic analysis platform in Chen’s lab (Ma et al. 2019; 2021).

--Targeted metabolite analysis will determine the influences of bile acid supplementation on concentrations of bile
acids, fatty acids (both long-chain and short-chain fatty acids), and free amino acids in these samples.
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---Untargeted metabolomics will provide more comprehensive information on the influences of bile acid
supplementation on nutrient metabolism, redox balance, and lipidomic profile of yellow perch and walleye larval
fish through metabolite marker identification and additional biochemical analysis.

Tissue extracts will be prepared based on the principle of Bligh and Dyer method. Briefly, 100 mg of frozen sample
will be homogenized in a mixture of 0.5 mL methanol, 0.5 mL chloroform and 0.4 mL water. After 10 min
centrifugation at 18,000 x g, the top aqueous fraction and the bottom organic fraction will be separated. The organic
fraction will be dried under nitrogen and reconstituted in 0.5 mL n-butanol. For detecting the metabolites containing
amino functional group, samples will be derivatized with dansyl chloride (DC) prior to the LC-MS analysis.'? For
detecting carboxylic acids, aldehydes and ketones, the samples will be derivatized with 2-hydrazinoquinoline (HQ)
prior to the LC-MS analysis.'* A 5 pL aliquot of prepared samples was injected into an Acquity ultra-performance
liquid chromatography (UPLC) system (Waters, Milford, MA, USA). The LC eluate will be directly introduced into
a Xevo-G2-S QTOF mass spectrometer for the accurate mass measurement and ion counting. Mass chromatograms
and mass spectral data will be acquired and processed by MassLynx™ software (Waters) in centroided format.
Chromatographic and spectral data of samples will be analyzed using MarkerLynx™ software (Waters) and further
processed by SIMCA-P software (Umetrics, Kinnelon, NJ) for multivariate analysis. The potential metabolites
markers will be identified by analyzing ions contributing to the principal components and to the separation of
sample groups in the loadings scatter plot. The chemical identities of compounds of interest will be determined by
accurate mass measurement, elemental composition analysis, database search (Human Metabolome Database:
http://www.hmdb.ca/, Lipid Maps: http://www.lipidmaps.org/, and Metlin: https://metlin.scripps.edu/), MSMS
fragmentation, and comparisons with authentic standard if available. Individual metabolite concentrations will be
determined. The heatmap of selected metabolite markers was generated by heatmap.2 package in R program
(http://www.R-project.org) after the Z score transformation of relative abundance, and the correlations among these
metabolite markers were defined by hierarchical clustering analysis (HCA).

Objective 4 (Year-1&2). Conducting extension research to validate the laboratory findings at commercial
farms. (All PIs)

The primary goal of the research is to validate findings from laboratory studies in a real-world commercial farming
context, engage students in practical farming and provide hands-on training for farmers. We aim to provide practical
insights into commercial fish farming.

Collaborating Farms: we have identified two fish farms in the North Central Region, Mulberry Aquaponic LLC in
Wisconsin and Fountain Fresh LLC in Wisconsin Rapids, WI, to collaborate with for conducting applied research.
Extension research design: The tests conducted at collaborating farms will follow management protocols established
and developed from laboratory studies in objective 3. Procedures will be modified to accommodate the scaleand
systems that the commercial farms are currently operating. We will compare one of the diets based on lab studies to
a commercial diet used at each farm. There will be 2-3 replications for each diet depending on system limitations
and availability of the partnering farms. The production performance will be evaluated from hatching to 35 days
post-hatch with the primary focus on assessing the growth and survival of fingerlings during this period.

The principal investigators (PIs) and students from the University of Wisconsin-Milwaukee (UWM) and the
University of Wisconsin-Stevens Point (UWSP) will be actively involved in this collaborative research. All PIs will
share responsibilities, including training the farmers with the new protocols, setting up the experiments at the
commercial farms, supervising farmers and students collecting data throughout the research period, and
disseminating the research findings to the wider scientific community and potentially to other farmers.

QOutreach and Evaluation Plan

Our outreach and education efforts will be thorough, targeting a wide range of stakeholders, including producers,
extension educators, state agency personnel, scientists, and the general public. All principal investigators (PIs) will
share responsibility for collaborative presentations, publications, and related extension activities.

To disseminate our findings effectively, we have devised a multi-pronged approach:

Deng et al. 12


http://www.hmdb.ca/
http://www.lipidmaps.org/
https://metlin.scripps.edu/
http://www.r-project.org/

1. Workshops and Conferences: We will present the project's findings at regional or national workshops and
conferences, ensuring that the results reach stakeholders with a keen interest in the project.

2. Publication: The PIs will prepare a minimum of two articles summarizing the results. These articles will
be published in various aquaculture literature outlets and also shared via the NCARC website.We will also
submit papers to peer-reviewed journals to communicate our research findings to the scientific community.

3. Stakeholder Engagement: Actively engaging with stakeholders is a priority. This includes discussions
with feed industries such as Prairie Aquatech in South Dakota or Zeigler in Pennsylvania, as well as
farmers. These conversations will explore the outcomes of the project and potential future collaborations,
leveraging available funding. The facilities will also be used to offer personal and small-group technical
tours of walleye and yellow perch egg incubation and larviculture systems to interested parties.

4. Public Outreach: We will share research outcomes with the public through various means, including
events like University and City Open House, social media, informative videos, and educational tours.

5. Integration into Science Transfer Materials: The study's outcomes will be seamlessly integrated into
ongoing science transfer materials. This will provide the most up-to-date information to current and
potential percid fish farmers. These materials include resources such as the Walleye Culture Guide (Hauser
et al. 2023), the Walleye Video Manual Series, and the Yellow Perch Culture Manual. Following feedback
and input from private farmers, we will also develop materials to assist prospective percid farmers with
budgeting, allowing them to compare costs for intensive and extensive aquaculture systems from egg to
extended fingerling.

In conclusion, this project represents a significant opportunity to advance our understanding of larvae and fingerling
production. By disseminating our research outcomes and fostering collaboration with stakeholders, we aim to
contribute to broader knowledge sharing and promote the sustainable growth of the aquaculture industry.
Additionally, the potential to convert waste by-products into value-added feed additives for larval fish holds promise
for benefiting the swine industry by reducing waste in animal production.
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Application of Bile Acids to Improve Larval Fish Production (Logic Model)

Specific Objectives:

1. Analyzing the composition of bile acids derived from the pork processing by-products.
2. Determining the optimal supplementation level of bile acids in larval feed for walleye and yellow perch, based on factors such as growth, survival, and fish health.

3. Investigating the mechanisms through which bile acids enhance nutrient absorption and metabolism in larval fish by conducting metabolomic analysis.

4. Conducting extension research to validate the laboratory findings at commercial farms.

Situation |j| Inputs |:> | Outputs [> Outcomes
Activities Participation Short term Medium term Long term
1) Decreased Expertise/funding 1) Lab Research and 1) Faculty, 1) New knowledge 1) Farmers will adapt | 1) Best practices
landings of yellow Faculty & Staff training research staff, for researchers, The new feed for created and
perch from fisheries Extension 2) Extension students, and the students, farmers, fingerling production established
due to declined educators & and research and unlversny ?md the feed 3). The extension ﬁngerllr}g
natural stocks Students training community industry. ) production.
Industrial partners program will adapt
2) Demand for 3) Data 2) Aquaculture 2) New feed the new technology to 2) Expand the
domestic larval feed NCRAC/USDA dissemination, producers, and potential for yellow change the regional
for local hatchery I;n;)'ﬂgg q workshops, and feed companies perch and walleye. commercial aquaculture
3) Inadequate supply S;eeé?;?;ry ata extension delivery 3) Extension 3) New potential for | aquaculture industry. | 3) Have new feed
of fingerlings Historical of findings personnel an.d utilizing waste 4). Develop networks for the fish hatchery
4) Farmers need to information 4) Outreach and general public products. to produce and use the | 4) Satisfy the
be trained with new Resources education activities 4) Data utilization new technology. market demand for
technology to Lab facility 5) Diverse for new projects and 5) The region will yellow and increase
enhance hatchery Farm system networking and directing future have more trained local seafood
management. Office spaces collaborations investigations staff involved in the security and safety
Materials aquaculture industry 5) Create more jobs
Broodstocks in feed and fish
Research protocols production
Office Software

1r

1r

1T

1r

Assumptions

Bile products from pork processing contain active compounds acting as feed additives.
Supplementation of bile acids can enhance the performance of yellow perch and walleye
larvae and fingerlings.
Local fish farmers are interested in a new diet for larval and fingerling production.
Lacking skilled labor is one of the factors impacting regional aquaculture development.

External Factors

e Lab results are not economically transferable to a commercial

scale

e Overall production cost of feed is not affordable.
e Farmers opt-in in altering their production systems as instructed.
e Acceptance of the new feed and interest in perch and walleye

culture.

e The interest of the public in local seafood.
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Facilities

UWM Agquaculture and Feed Nutrition (Deng’s lab)

The UW-Milwaukee Great Lakes Aquaculture Center (GLAC) has a 2,394 m? aquaculture workspace with both
flow-through and recirculating systems. An automated system supplies dechlorinated water at ambient cold water,
hot water, and refrigerated water to the fish rearing tanks at a capacity of 4,542 L/min. Water temperature can be
controlled to meet the requirements of a study. Specific systems available for this project include the following
systems for larvae and fingering culture: 40 x 30L, 24 x 50L tanks, 60 x 100L tanks, and 30 x 350L tanks. We also
house 15 large 2.44-m (8-ft) diameter tanks used for broodstock and 18 x 1.22-m (4-ft) diameter circular tanks. The
wet labs have well-established protocols for biosecurity control and fish maintenance at different life stages. There
are four groups of out-of-lifecycle broodstock for fingerling production every season. The nutritional lab has
laboratory workspace and equipment for sample preparation and nutritional analysis such as Labconco freeze dryer,
automatic Soxhlet extraction, nitrogen analyzer, oven dryer, dehydrator, muffle furnace oven, microscopes,
microPhazir-AG, spectrophotometer, analytical balances, centrifuge, homogenizer, water quality kits, and nanodrop.
The feed processing lab has equipment for grinding, mixing, cold extruding, and drying as well as freezers and
refrigerators. The school also hours a share suit of analytical facilities including equipment for nutrient analysis,
genomic center, microscop station.

University of Wisconsin-Steven Point

The University of Wisconsin-Stevens Point (UWSP) Northern Aquaculture Demonstration Facility (NADF) is a
one-of-a-kind research facility equipped with modern, high tech, and commercially scaled aquaculture systems
designed for aquaculture research. NADF is recognized as an international leader in intensive walleye aquaculture
and has been working with walleye for over 15 years. For this project, NADF has a dedicated walleye larviculture
system equipped with a Bell jar incubation system, 27 x 240 L tanks, a biosecure water supply, and infrastructure
designed to maintain appropriate temperature, turbidity, and water chemistry. The facility has a dedicated staff
specifically trained in walleye culture, and who have helped develop some of the current best practices used in
walleye aquaculture. More information can be found at the facility’s webpage (aquaculture.uwsp.edu).

University of Minnesota (Dr. Chi Chen)

Dr. Chen has a research laboratory focusing on metabolomics and nutritional biochemistry with equipment required
for high-resolution and high-throughput metabolite analysis, chemical and

biochemical analyses.

—Chromatography and spectrometry: a Waters UPLC-SYNAPT-G2-Si LC-MS system for conducting

ion mobility and high-resolution LC-MS analysis; a Waters UPLC-Xevo-G2-QTOF LC-MS system for

conducting high-resolution chromatographic and spectroscopic analysis; software and two

workstations specific for chemometrics and metabolite analysis.

—Sample preparation: CEM SPD microwave digester; Mettler HR83 moisture analyzer; reaction

apparatus for small-scale organic synthesis; Biosafety hood for processing biological samples and

chemical fume hood for processing chemical samples; SPE manifold, vacuum evaporator and rotary

evaporator for concentrating samples; metabolic cages for mice and rats; Beckman ultracentrifuge; Sorvall
refrigerated microcentrifuge; two walk-in refrigerated rooms; 4 x -80 and 2 x -20 freezers; analytical balance and
other common lab apparatus.

—Biochemical analysis: an Applied Biosystems StepOnePlus real-time PCR machine; a Bio-Rad PCR machine; a
Molecular Devices Spectramax UV-Vis spectrometer; a Thermo-Fisher NanoDrop for protein and enzyme assay; gel
electrophoresis apparatus for DNA, RNA, and protein.
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University of Wisconsin USDA AWARD NO. Year: 1 Objective: 1, 2,4
600 E. Greenfield Ave. Durat Durat Non-Federal Non-federal
f : f uration uration on-redera on-federal
Milwaukee, Wisconsin, 53204 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
Pl Name Dong-Fang Deng Funds Requested Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS 3,194
1. No. of Senior Personnel
Calendar Academic Summer
a._1_(Co)f-PD(S). ..o 025
b. __ Senior Associates . . ..............
2. No. of Other Personnel (Non-Faculty) 3 12,500
a.__1 Research Associates-Postdoctorates . . .
b. __ Other Professionals . . ..............
C.__ Paraprofessionals ............occuuiiiiiiiiiiiee e
4,500
d. _1_ Graduate StUAENES.......cooiuiiiiiii e
€. Prebaccalaureate Students............cccvvviieiiiiiiiiin e
f.__ Secretarial-CIeriCal ............cooiiiiiiiiiiee e
1,560
g. _1__ Technical, Shop and Other ..........c.cciiiiiiiiiiiii e
. B 21,754
Total Salaries and Wages ...............cccccuuiiiiiiiiiiiiiiii i 0
B. Fringe Benefits (If charged as Direct Costs) 5,361
C. Total Salaries, Wages, and Fringe Benefits (Aplus B) .............ccocceeviieene 0 27,115
D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 10,500
F. Travel 2,600
G. Publication Costs/Page Charges
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and 6.500
provide supporting data for each item.) ’
. B 40,215
K. Total Direct Costs (C through l)................cccccoiiiiiiiiiiiiiii i, 0
L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
46,715
M. Total Direct and F&A/Indirect Costs (J plus K)...........ccccoviiiniiiniiiinic. .0
N Other ..o 0
. B 46,715
0. Total Amount of This Request.................ooccoiiiiiiiiiiiii e 0
P. Carryover -- (If Applicable) . . ......... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant and Third Party) ..........eoooiiioiiie e 0
Non-Cash Contributions (both Applicant and Third Party) ............ccociiiiiiiiiiii e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE

Project Director Dong-Fang Deng

Authorized Organizational Representative

Signature (for optional use)
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University of Wisconsin USDA AWARD NO. Year: 2 Objective 2,3,4
6(_)0 E. Greenf!eld Av_e. Duration Duration Non-Federal Non-federal
Milwaukee, Wisconsin, 53204 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
PI Name Dong-Fang Deng Funds Requested [ Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS 2,632
1. No. of Senior Personnel
Calendar Academic Summer
a._1_(Co)f-PD(S) .. oo 02
b. __ Senior Associates .. ..............
2. No. of Other Personnel (Non-Faculty) 2 8,583
a. _1__ Research Associates-Postdoctorates . . .
b. __ Other Professionals . . ..............
C.__ Paraprofessionals ............occuuiiiiiiiiiiiee e
4,800
d. _1_ Graduate StUAENES.......cooiuiiiiiii e
€. Prebaccalaureate Students............ccuviiiieiiiiiiiiie e
f.__ Secretarial-CIeriCal ............cooiiiiiiiiiiee e
1,317
g. _1__ Technical, Shop and Other ..........c.cciiiiiiiiiiiii e
. 17,332
Total Salaries and Wages ...............occcuiiiiiiiiiiiiiiii i 0
B. Fringe Benefits (If charged as Direct Costs) 4,184
C. Total Salaries, Wages, and Fringe Benefits (Aplus B) ................cccccvieeen. 0 21,516
D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 5,800
F. Travel 3,500
G. Publication Costs/Page Charges 2,500
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and 15,250
provide supporting data for each item.)
. 33,316
K. Total Direct Costs (C through I)...................ccccooiiiiiiiii 0
L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
48,566
M. Total Direct and F&A/Indirect Costs (J plus K).........cccoviiiiiiiiiiiiiiiiiiiiis 0
N Other ... 0
48,566
0. Total Amount of This Request.................ococoiiiiiiiiiiiii e, 0
P. Carryover -- (If Applicable) . .......... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant and Third Party) ..........eoooiiioiii et ee s 0
Non-Cash Contributions (both Applicant and Third Party) ............ccccouiiiiiiiiiiiiiciic e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE

Project Director Dong-Fang Deng

Authorized Organizational Representative

Signature (for optional use)
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University of Wisconsin USDA AWARD NO. Year: 1+2 Objective 1,2,3,4
6(_)0 E. Greenf!eld Av_e. Duration Duration Non-Federal Non-federal
Milwaukee, Wisconsin, 53204 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
PI Name Dong-Fang Deng Funds Requested [ Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS 5,826
1. No. of Senior Personnel
Calendar Academic Summer
a._1_(Co)f-PD(S) .. oo 045
b. __ Senior Associates .. ..............
2. No. of Other Personnel (Non-Faculty) 5 21,083
a. _1__ Research Associates-Postdoctorates . . .
b. __ Other Professionals . . ..............
C.__ Paraprofessionals ............occuuiiiiiiiiiiiee e
9,300
d. _1_ Graduate StUAENES.......cooiuiiiiiii e
€. Prebaccalaureate Students............ccuviiiieiiiiiiiiie e
f.__ Secretarial-CIeriCal ............cooiiiiiiiiiiee e
2,877
g. _1__ Technical, Shop and Other ..........c.cciiiiiiiiiiiii e
Total Salaries and Wages ...............occcuiiiiiiiiiiiiiiii i 0
B. Fringe Benefits (If charged as Direct Costs) 9,545
C. Total Salaries, Wages, and Fringe Benefits (Aplus B) ................cccccvieeen. 0 48,631
D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 16,300
F. Travel 6,100
G. Publication Costs/Page Charges
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and 21,750
provide supporting data for each item.)
. 73,531
K. Total Direct Costs (C through I)...................ccccooiiiiiiiii 0
L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
95,281
M. Total Direct and F&A/Indirect Costs (J plus K).........cccoviiiiiiiiiiiiiiiiiiiiis 0
N Other ... 0
. 95,281
0. Total Amount of This Request.................ococoiiiiiiiiiiiii e, 0
P. Carryover -- (If Applicable) . .......... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant and Third Party) ..........eoooiiioiii et ee s 0
Non-Cash Contributions (both Applicant and Third Party) ............ccccouiiiiiiiiiiiiiciic e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE

Project Director Dong-Fang Deng

Authorized Organizational Representative

Signature (for optional use)
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Budget Justification

Dong-Fang Deng (University of Wisconsin-Milwaukee)

Objective 1, 2, 3 & 4 Total budget = $ 95,281

A.

B.

Salary and Wages: $39,086

Year-1: $21,754

Year-2: $17,332

Year-1: Budget is needed to cover 0.25-month salary for the PI to oversee the project, supervise personnels,
and collaborate with Co-PIs to train students, writing reports, presenting data and publishing papers. 0.5-
month of fish lab supporting assistant for facility maintenance, emergency support, and IACUC
paperwork’s), a postdoc’s 3-month salary to take care of lab research and analysis, and a trainee for 1.72
months on the lab research and extension activity.

Year-2: Budget is needed to cover 0.2-month salary for the PI) to oversee the project, supervise personnels,
and collaborate with Co-PIs to train students and industrial partners, writing reports, presenting data and
publishing papers. The budget also covers 0.4-month of fish lab supporting assistant for facility
maintenance, emergency support, and [ACUC paperwork’s), a postdoc’s 2-month salary to take care of lab
research and analysis, and a trainee for 1.72 months on the lab research and extension activity

Fringe Benefits: $9,545

Fringe is required for covering summer for PI, and a part-time postdoc, lab assistant and hourly trainee.

E. Materials and Supplies: $18,800

Iltems Year 1 Year 2 | Total

Feed and ingredients $2,500 | $2,500 | $5,000
Nutrition analysis and fish health analysis, lab supplies | $6,000 | $1,500 | $7,500
Wet lab supplies $1,500 | $1,000 | $2,500
Office supplies and outreach activity supplies $500 $800 | $1,300
Publication feed $2,500
Total $10,500 | $5,800 | $18,800

Travel (Domestic): $6,100

Year 1: $2,600

The cost is to cover domestic travel of the PI to workshops or conferences ($2,000) and visit local farms for
discussion and preparation of farm tests proposed in year- ($600).

Year-2: $3,500

The cost is to cover domestic travel of the PI to a conference ($2,500) and visit local farms for PI and other

members to set up farm testing and data collection ($1000).

J. All Other Direct Costs: $21,750
Year 1: $6,500

The cost for outside service for the analysis of amino acid and fatty acids.

Year-2: $15,250

The cost for analysis of amino acid and fatty acids by other labs ($3250) and farm testing supplies and cost
($12,000)
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University of Wisconsin-Stevens Point
36445 State Highway 13
Bayfield, W1 54814

USDA AWARD NO. Year: 1

Objective: 2,4

PROJECT DIRECTOR(S)
Pl Name Tyler Firkus

Duration
Proposed
Months: _12

Funds Requested
by Proposer

Duration
Proposed
Months:

Funds Approved
by CSREES
(If different)

Non-Federal
Proposed Cost-
Sharing/
Matching Funds
(If required)

Non-federal
Cost-Sharing/
Matching Funds
Approved by
CSREES
(If Different)

A. Salaries and Wages

CSREES FUNDED WORK MONTHS

1. No. of Senior Personnel

Calendar Academic Summer

 (CONPD(S) . e

Senior Associates .. ..............

___Research Associates-Postdoctorates . . .

a.
b.

2. No. of Other Personnel (Non-Faculty)
a.

b. __1_Other Professionals .. ..............

C.__ Paraprofessionals ............occuuiiiiiiiiiiiee e
d. __ Graduate StUAENES .......cooiiuiiiiiiie e
€. Prebaccalaureate Students............ccuviiiieiiiiiiiiie e
f.__ Secretarial-CIeriCal ............cooiiiiiiiiiiee e
g. _1__ Technical, Shop and Other ..........c.cciiiiiiiiiiiii e

Total Salaries and Wages ...............cccccuuiiiiiiiiiiiiiiii i 0

13,809

13,809

Fringe Benefits (If charged as Direct Costs)

6,806

Total Salaries, Wages, and Fringe Benefits (Aplus B) ...........ccccccceeviiieens 0

20,615

Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)

Materials and Supplies

10,150

Travel

Publication Costs/Page Charges

T |@ [m|m

Computer (ADPE) Costs

Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)

All Other Direct Costs (In budget narrative, list items and dollar amounts and
provide supporting data for each item.)

Total Direct Costs (C through I)..............c.coiiiiiiii 0

30,765

r

F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)

Total Direct and F&A/Indirect Costs (J plus K).........ccccooooveiiniiiiiiiinnnc. .0

30,765

Ot ... O

© |Z |=

Total Amount of This Request................cccooiiiiiiiii i 0

30765

Carryover -- (If Applicable) ........... Federal Funds: $Non-Federal funds: $Total $

Cost Sharing/Matching (Breakdown of total amounts shown in line O)

Cash (both Applicant and Third Party) ..........ooooiiioiiie et 0

Non-Cash Contributions (both Applicant and Third Party) ............ccociiiiiiiiiiii e 0

Leave Blank

NAME AND TITLE (Type or print)

SIGNATURE (required for revised budget only)

DATE

Project Director Tyler Firkus

Authorized Organizational Representative

Signature (for optional use)
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University of Wisconsin-Stevens Point USDA AWARD NO. Year: 2 Objective 2,4
3644_5 State Highway 13 Duration Duration Non-Federal Non-federal
Bayfield, W1 54814 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
PI Name Tyler Firkus Funds Requested | Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS
1. No. of Senior Personnel
Calendar Academic Summer
a._ (Co)y-PD(S). ..o 02
b.__ Senior Associates .. ..............
2. No. of Other Personnel (Non-Faculty) 2
a. ___ Research Associates-Postdoctorates . . .
b. __ Other Professionals . . ..............
C.__ Paraprofessionals.............coouiiiiiiiiiiii e
d. __ Graduate StUAENES ........ccooiiiiiiiii e
€. Prebaccalaureate StUdents ............ccccviiiiiiiiiiiiiiie e
f.__ Secretarial-CleriCal ...
10,548
g. _1__ Technical, Shop and Other...........cocceiiiiiiiiiiiiiie e
10,548
Total Salaries and Wages ..............ccccuuuiiiiiiiiiiiiiiii e 0
B. Fringe Benefits (If charged as Direct Costs) 5,750
C. Total Salaries, Wages, and Fringe Benefits (Aplus B) ................ccccceeennni. 0 16,299
Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 2,200
F. Travel 2,500
G. Publication Costs/Page Charges 0
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and 0
provide supporting data for each item.)
. B 20,999
K. Total Direct Costs (C through I) ...................c.ccooiiiiiiiiii 0
F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
20,999
M. Total Direct and F&A/Indirect Costs (J plus K)..........ccceeeviiiiiiiiiiiiiiiii 0
N. Other ... 0
. 20,999
0. Total Amount of This Request...................oociiiiiiiiiiiiii e 0
P. Carryover -- (If Applicable) ........... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant @and THIrd Party) ........c..eooiieiiiiie e e iaee s 0
Non-Cash Contributions (both Applicant and Third Party) .............cccocuiiiiiiiiiiiiiii e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE

Project Director Tyler Firkus

Authorized Organizational Representative

Signature (for optional use)
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University of Wisconsin-Stevens Point USDA AWARD NO. Year: 1&2 Objective 2,4
3644_5 State Highway 13 Duration Duration Non-Federal Non-federal
Bayfield, W1 54814 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
PI Name Tyler Firkus Funds Requested | Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS
1. No. of Senior Personnel
Calendar Academic Summer
a._ (Co)y-PD(S). ..o
b.__ Senior Associates ... .............
2. No. of Other Personnel (Non-Faculty)
a. __ Research Associates-Postdoctorates . . .
b. __ Other Professionals . ...............
C.__ Paraprofessionals............cuueiiiiiiiiiiiiiiee e
d. __ Graduate StUAENTS ..o
€. Prebaccalaureate Students ...........ccceveeeiiiiiiiiie e
f.__ Secretarial-CleriCal ...........oouiiiiiiiia e
24,357
g. _1__ Technical, Shop and Other............cccoeiiiiiiiiiiiiiee e
. 24,357
Total Salaries and Wages ..............c..eoeiiiiiiiiiiiiii i 0
B. Fringe Benefits (If charged as Direct Costs) 12,556
C. Total Salaries, Wages, and Fringe Benefits (Aplus B) .................cccccceeee 0 36,913
D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 12,350
F. Travel 2,500
G. Publication Costs/Page Charges
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and
provide supporting data for each item.)
. B 51,763
K. Total Direct Costs (C through I) ...................ccoooiiiiiiiiniii 0
F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
51,763
M. Total Direct and F&A/Indirect Costs (J plus K).........c.ccoovviuiiiiiiiiiiiiiiiene, .0
N. Other.........occoiiiiiiiiiiii 0
. 51,763
0. Total Amount of This Request ................ccccciiiiiiiiiii e 0
P. Carryover -- (If Applicable) ........... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant @and ThIrd Party) .........cooiieieiiieeiee et e e e e e e 0
Non-Cash Contributions (both Applicant and Third Party) ...........ccccccceiiiiiiiiiiiiiiiiciicceee e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE

Project Director Tyler Firkus

Authorized Organizational Representative

Signature (for optional use)
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Budget Justification

Tyler Firkus, Emma Hauser (University of Wisconsin-Stevens Point)

Objective 2 & 4 Total budget = $ 51,763

A. Salary and Wages: $24,357

Year-1: $13,809
Year-2: $10,548

e  Year-1: Budget is needed to cover salary for a University project appointment ($19.38/hr plus university
fringe rate) to take care of lab research, fish health, maintenance, and analysis.

e  Year-2: Budget is needed to cover salary for a University project appointment ($19.38/hr, plus approved
hourly rate increase, plus university fringe rate) to take care of lab research, fish health, maintenance, and

analysis.
B. Fringe Benefits: $12,556

Fringe is required for covering University project appointee.

E. Materials and Supplies: $12,350

ltems Year 1 Year 2 | Total
Feed $1,200 $1,200
Misc. consumables (brushes, plumbing, feeders, etc.) | $6,000 | $200 $6,200
Fish health supplies (iodophor, ms-222, etc.) $800 $800
Office supplies and outreach activity supplies $2,000 | $2,000
Oxygen $2,150 $2,150
Total $10,150 | $2,200 | $12,350

G. Travel (Domestic): $2,500

Year 1: $0
Year-2: $2,500

e The cost is to cover domestic travel to a conference and visit local farms to set up farm testing and data

collection ($2,500).

J. All Other Direct Costs: $0
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University of Minnesota USDA AWARD NO. Year: 1 Objective: 1,3,4
1334 Eckles Ave Durat Durat Non-Federal Non-federal
uration uration on-redera on-tedera
St. Paul, MN 55108 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
PI Name Chi Chen Funds Requested | Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS 1,595
1. No. of Senior Personnel
Calendar Academic Summer
a._ (Co)y-PD(S). ..o 012
b.__ Senior Associates ... .............
2. No. of Other Personnel (Non-Faculty)
a. ___ Research Associates-Postdoctorates . . .
b. __1_Other Professionals . ...............
C.__ Paraprofessionals............cuuuiiiiiiiiiiiiiiee s
18,514
d. __ Graduate StUAENTS ..o
€. Prebaccalaureate Students ...........cc.eeveveiiiciiiiie e
f.__ Secretarial-CleriCal ...........cooiuiiiiiiieee e
g. _1__ Technical, Shop and Other...........ccccoeiiiiiiiiiiiiiiee e
Total Salaries and Wages ..................oooiiiiiiiiiiiiiiiiiiiiii e 0
B. Fringe Benefits (If charged as Direct Costs) 5238
C. Total Salaries, Wages, and Fringe Benefits (Aplus B).............cccccoeeveennnn. 0 25,347
D. Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 10,653
F. Travel
G. Publication Costs/Page Charges
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and
provide supporting data for each item.)
. 36,000
K. Total Direct Costs (C through 1) ...............cccooiiiiiiiiiiiiiii 0
L. F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
36,000
M. Total Direct and F&A/Indirect Costs (J plus K)............cccoeeiviiiiniiiniienn 0
N Other........oooooiiiiiiii 0
. 36,000
0. Total Amount of This Request ................cccociiiiiiiiiiii e, 0
P. Carryover -- (If Applicable) . .......... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant @and THird Party) .........cooiieieiiiiiie et e e e e 0
Non-Cash Contributions (both Applicant and Third Party) ..........ccceiiiiiiiiiiii e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE

Project Director Chi Chen

Authorized Organizational Representative

Signature (for optional use)
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University of Minnesota USDA AWARD NO. Year: 2 Objective 3,4
1334 Eckles Ave Duration Duration Non-Federal Non-federal
St. Paul, MN 55108 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
Pl Name Chi Chen Funds Requested | Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS 1,626
1. No. of Senior Personnel
Calendar Academic Summer
. (COFPD(S) ..o, 0.12
b.__ Senior Associates ... .............
2. No. of Other Personnel (Non-Faculty)
a. ___ Research Associates-Postdoctorates . . .
b. __ Other Professionals . . ..............
C.__ Paraprofessionals ...........ooooueeiiiiiiiiiiie e
11,812
d. __ Graduate StUAENES ........coiiuiiiiiiiee e
€. Prebaccalaureate Students............cccvviiieiiiiiiiiii s
f.__ Secretarial-CleriCal ..........coooiiiiiiiie e
g. _1__ Technical, Shop and Other ..........c.cccceiiiiiiiiiiii e
Total Salaries and Wages .............ccceeiiiiiiiiiiiiiiieieiee e 0
B. Fringe Benefits (If charged as Direct Costs) 8,212
C. Total Salaries, Wages, and Fringe Benefits (Aplus B) ...............ccccccceeeninie 0 39,389
Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 6,958
F. Travel 2,000
G. Publication Costs/Page Charges 0
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and 0
provide supporting data for each item.)
. B 23,000
K. Total Direct Costs (C through I)...................cccoiiiiiiiiiii 0
F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
23,000
M. Total Direct and F&A/Indirect Costs (J plus K).........ccccooviiiiiiiiiiiiiiiiicn, 0
N, Other ... 0
. B 23,000
0. Total Amount of This Request.................cccciiiiiiiiiiii e, 0
P. Carryover -- (If Applicable) ........... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant @and THird Party) ..........oooiiiiiiiiiiiie et e et e e abaee e 0
Non-Cash Contributions (both Applicant and Third Party) ............cccccuiiiiiiiiiiiiii e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE

Project Director Chi Chen

Authorized Organizational Representative

Signature (for optional use)
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University of Minnesota USDA AWARD NO. Year: 1&2 Objective 1, 3,4
1334 Eckles Ave Duration Duration Non-Federal Non-federal
St. Paul, MN 55108 Proposed Proposed Proposed Cost- Cost-Sharing/
Months: _12 Months: Sharing/ Matching Funds
PROJECT DIRECTOR(S) Matching Funds Approved by
Pl Name Chi Chen Funds Requested | Funds Approved (If required) CSREES
by Proposer by CSREES (If Different)
(If different)
A. Salaries and Wages CSREES FUNDED WORK MONTHS 3,221
1. No. of Senior Personnel
Calendar Academic Summer
a._ (Co)y-PD(S). ..o Q.24
b.__ Senior Associates ... .............
2. No. of Other Personnel (Non-Faculty)
a. ___ Research Associates-Postdoctorates . . .
b. __ Other Professionals . . ..............
C.__ Paraprofessionals ...........oocouuiiiiiiiiiiiie e
27,956
d. __ Graduate StUAENES ........coiiuiiiiiiiee e
€. Prebaccalaureate Students............cccvviiieiiiiiiiiii s
f.__ Secretarial-CleriCal ..........coooiiiiiiiie e
g. _1__ Technical, Shop and Other ..........c.cccceiiiiiiiiiiii e
. 31,777
Total Salaries and Wages .............ccceeiiiiiiiiiiiiiiieieiee e 0
B. Fringe Benefits (If charged as Direct Costs) 8,212
C. Total Salaries, Wages, and Fringe Benefits (Aplus B) ................cccccceeeiiiie 0 39,389
Nonexpendable Equipment (Attach supporting data. List items and dollar amounts
for each item.)
E. Materials and Supplies 17,611
F. Travel 2,000
G. Publication Costs/Page Charges
H. Computer (ADPE) Costs
I.  Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of
education, etc. Attach list of items and dollar amounts for each item.)
J.  All Other Direct Costs (In budget narrative, list items and dollar amounts and
provide supporting data for each item.)
. B 59,000
K. Total Direct Costs (C through I)...................cccoiiiiiiiiiii 0
F&A/Indirect Costs. (If applicable, specify rate(s) and base(s) for on/off campus
activity. Where both are involved, identify itemized costs in on/off campus bases.)
59,000
M. Total Direct and F&A/Indirect Costs (J plus K).........ccccooviiiiiiiiiiiiiiiiicn, 0
N, Other ... 0
. 59,000
0. Total Amount of This Request.................cccciiiiiiiiiiii e, 0
P. Carryover -- (If Applicable) ........... Federal Funds: $Non-Federal funds: $Total $
Q. Cost Sharing/Matching (Breakdown of total amounts shown in line O) Leave Blank
Cash (both Applicant @and THird Party) ..........oooiiiiiiiiiiiie et e et e e abaee e 0
Non-Cash Contributions (both Applicant and Third Party) ............cccccuiiiiiiiiiiiiii e 0
NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE
Project Director Chi Chen
Authorized Organizational Representative
Signature (for optional use)

Donget al. 31




Budget Justification

Chi Chen (University of Minnesota)

Objective 1 & 3 Total budget =$ 59,000

C.

Salary and Wages: $31,777

Year-1: $20,109

Year-2: $13,438

Year-1: Budget is needed to cover salary for 1% effort of PD and 50% effort of graduate student conducting
metabolomics analysis and data analysis.

Year-2: Budget is needed to cover salary for 1% effort of PD and 25% effort of graduate student conducting
metabolomics analysis and data analysis

Fringe Benefits: $8,212

Year-1: $5,238

Year-2: $2,973

Fringe is required for covering both PD and graduate student.

Total Salaries, Wages, and Fringe Benefits (A plus B): $39,389

E. Materials and Supplies: $17,611

Items

Year 1 Year 2 | Total

Column, HPLC vial, solvent, gas supplies | $9,000 | $6,000 | $15,000

Chemical standards $1,653 | $958 $2,611

Total

$10,653 | $6,958 | $17,611

H.

Travel (Domestic): $2,000

Year 1: $0
Year-2: $2,000
The cost is to cover domestic travel to a conference to present the results ($2,000).
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Budget Summary By Institute

Proposed Summary for Year 1

Category NCRAC Funds
Project
Objective UWM(D-F Deng) | UWSP UMN (C Chen) Total
Salaries, Wages, and Fringe Benefits 1,2,3&4 $27,115 $20,615 | $19,000 $66,729.7
Nonexpendable equipment 0 $0 $3,000 $3,000.0
Materials and Supplies $10,500 $10,150 | $12,000 $32,650.0
Travels $2,600 $0 $2,000 $4,600.0
All Other Direct Costs $6,500 $0 $0 $6,500.0
Total $46,715 $30,765 | $36,000 $113,479.7
Proposed Summary for Year 2
Category NCRAC Funds
Project
Objective UWM(D-F Deng) | UWSP UMN (C Chen) Total
Salaries, Wages, and Fringe Benefits 2,3, &4 $21,516 $16,299 | $11,000 $48,814.5
Nonexpendable equipment $0 $0 $3,000 $3,000.0
Materials and Supplies $8,300 $2,200 $7,000 $17,500.0
Travels $3,500 $2,500 $2,000 $8,000.0
All Other Direct Costs $15,250 $0 $0 $15,250.0
Total $48,566 $20,999 | $23,000 $92,564.5
Proposed Summary for Total Years 1&2
Category NCRAC Funds
Project
Objective UWM(D-F Deng) | UWSP UMN (C Chen) Total
Salaries, Wages, and Fringe Benefits $48,631 $36,913 | $30,000 $115,544.2
Nonexpendable equipment $0 $0 $6,000 $6,000.0
Materials and Supplies $18,800 $12,350 | $19,000 $50,150.0
Travels $6,100 $2,500 $4,000 $12,600.0
All Other Direct Costs $21,750 $0 $0 $21,750.0
Total $95,281 $51,763 | $59,000 $206,044.2
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Schedule for Completion of Objectives
Start date: June 2024; Completion date: May 2026

Objectives and Tasks

Year 1 Year 2
A|lO|D|F|A A|O|D|F|A
SIN|[JT | MM SIN|JT | M| M

Objective 1. Evaluating the composition of bile acids
derived from pork processing by-products and developing
feed formulations for feeding trials.

Collection and evaluation of by-product

Ingredients analysis and sourcing and feed formulation
development

Data analysis & outreach development

Objective 2 Determining the optimal supplementation level
of bile acids in larval feed for walleye and yellow perch,
based on factors such as growth, survival, and fish health.

Test diet processing and analysis

Feeding trials and sample collections

Nutrition and fish health analysis; Data analysis & outreach
activities development

Objective 3 Investigating the mechanisms through which
bile acids enhance nutrient absorption and metabolism in
larval fish by conducting metabolomic analysis

Sample processing

Metabolomic analysis

Data compiling for report

Objective 3 Investigating the mechanisms through which
bile acids Conducting extension research to validate the
laboratory findings at commercial farms.

Set up farm testing protocols and training documents

Feed production and spawn fish

Run feeding trials at farm conditions

Sample analysis and data processing

Data analysis & outreach development

Delivery

Outreach activity

Annual report

Article presentations and paper publications

Final report

Participating Institutions And Co-Principal Investigators

University of Wisconsin-Milwaukee, Dong-Fang Deng
University of Minnesota, Chi Chen

University of Wisconsin-Steven Point, Tyler Firkus & Emma Hauser




VITA
Dong-Fang Deng

University of Wisconsin-Milwaukee Phone: (414) 382-7597
600 East Greenfield Avenue Fax: (414) 382-
Milwaukee, Wisconsin, 53204 E-mail: dengd@uwm.edu
EDUCATION:

Ph.D.in Nutrition, University of California, Davis, USA

M.S. in Animal Science, University of California, Davis, USA

M.S. in Aquaculture Nutrition, Zhongshan (Sun Yet-Sen) University, China
B.S. in Zoology, Zhongshan (Sun Yet-Sen) University, China

POSITIONS
Professor, University of Wisconsin-Milwaukee, Wisconsin 8/22/2022- present
Senior Scientist, University of Wisconsin-Milwaukee, Wisconsin 12/1/2014-8/21/2022

Interim Director, Aquatic Feeds and Nutrition Department, Oceanic Institute, Hawaii, 2013-2014
Senior Scientist, Aquatic Feeds and Nutrition Department, Oceanic Institute, Hawaii, 2009-2013
Project Scientist, Center for Health and the Environ., University of California, Davis, 2005-2009

SCIENTIFIC AND PROFESSIONAL ORGANIZATIONS

Advisory Committee, Sea Grant Great Lakes Aquaculture Collaborative, NOAA (2019- present)
Associate Editor, Animal Nutrition (2015 to present)

Editor, Aquaculture Nutrition (2017 to present);

Editorial board member, Water Biology & Security, 2021-present

National Animal Nutrition Program Feed Composition Committee/USDA (2021-2025)
Technical Committee/Research Subcommittee, NCRAC, NIFA-USDA (2017 to present)

US Aquaculture Society; World Aquaculture Society

SELECTED PUBLICATIONS

1. 2022 Lee, Seunghyung, Shaowei Zhai, Dong-Fang Deng, Yuquan Li, Patrick Christopher Blaufuss, Bradley
T. Eggold, and Fred Binkowski. "Feeding Strategies for Adapting Lake Sturgeon (Acipenser fulvescens) Larvae to
Formulated Diets at Early Life Stages" Animals 12, no. 22: 3128. https://doi.org/10.3390/ani12223128

2. 2022 Lu X, Han YC, Shepherd BS, Xiang Y, Deng DF, Vinyard BT. Molecular Analysis and Sex-specific
Response of the Hepcidin Gene in Yellow Perch (Perca Flavescens) Following Lipopolysaccharide Challenge.
Probiotics Antimicrob Proteins. 2022 Dec 23. doi: 10.1007/s12602-022-10024-8. Epub ahead of print. PMID:
36562953.

3. 2022. LuX, ZhangJX, Zhang L, Wu D, Tian J, Yu LJ, He L, Zhong S, Du H, Deng DF, Ding YZ, Wen H, Jiang
M. Comprehensive understanding the impacts of dietary exposure to polyethylene microplastics on genetically
improved farmed tilapia (Oreochromis niloticus): tracking from growth, microbiota, metabolism to gene
expressions. Sci Total Environ. 1;841:156571

4. 2022 Lu X., Deng D-F., Huang F., Casu F., Kraco E., Newton R.J., Zohn M., Teh S.J., Watson A.M.,
Shepherd B., Ma Y., Dawood M.A.O., Rios Mendoza, L.M. Chronic exposure to high-density polyethylene
microplastic through feeding alters the nutrient metabolism of juvenile yellow perch (Perca flavescens). Animal
Nutrition. https://doi.org/10.1016/j.aninu.2022.01.007

5. 2019 Jiang, M., Zhao, H.H., Zai, S.W., Newton, J.R., Shepherd, B., Tian, J., Lofald, G.A., Teh, S.,
Binkowski, F. Deng, D.F Nutritional quality of different starches in feed fed to juvenile Yellow Perch, Perca
flavescens. Aquacult Nutr. DOI: 10.1111/anu.13026

6. 2019 Yang, S, Zhai, S, Shepherd, B, Binkowski, F.P., Hung, S.S.0., Sealey, W.M., Deng, D-

F. Determination of optimal feeding rates for juvenile lake sturgeon (Acipenser fulvescens) fed a formulated dry
diet. Aquacult Nutr. 2019; 00: 1— 12. https://doi.org/10.1111/anu.12932

7. 2018 Jiang, M., Zhao, H.H., Zai, S.W., Shepherd, B., Wen, H., Deng, D.F. A defatted microalgae meal
(Haematococcus pluvialis) as a partial protein source to replace fishmeal for feeding juvenile yellow perch Perca
flavescens. J.of Applied Phycology, 31, pages1197-1205.
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VITA

Chi Chen

University of Minnesota at Twin Cities Phone: (612) 624-7714
1334 Eckles Ave

St. Paul, MN 55108 E-mail: chichen@umn.edu
EDUCATION:

Ph.D.in Pharmaceutical Science, Rutgers University, New Brunswick, NJ, USA (2004)
M.S. in Pharmacognosy, West China Univ. of Med. Sci., Chengdu, China (1998)
B.S. in Pharmacy, China Pharmaceutical University, Nanjing, China (1993)

POSITIONS
Professor, Dept. of Food Science and Nutrition, University of Minnesota 2021-present
Associate Professor, Dept. of Food Science and Nutrition, University of Minnesota 2014-2021

Assistant Professor, Dept. of Food Science and Nutrition, University of Minnesota (30% appointment with Dept. of
Animal Science), St. Paul, MN, 2008-2014

Senior Scientist, Schering-Plough Research Institute, Kenilworth, NJ, 2008

Visiting Fellow, Laboratory of Metabolism, National Cancer Institute, NIH, Bethesda, MD, 2005-2008

SCIENTIFIC SERVICES

Editorships

2020-present Section Editor-in-Chief on Animal Metabolism of Metabolites
(https://www.mdpi.com/journal/metabolites/sectioneditors/animals-livestock)
2020-present Editorial board member of Toxicological Science
(https://academic.oup.com/toxsci/pages/Editorial_Board)

Reviewer for over 90 scientific journals and multiple granting agencies

SELECTED RECENT PUBLICATIONS

Peer-reviewed publications: total 127 (123 referred research papers and 4 book chapters). Google Scholar:

http://scholar.google.com/citations?user=dTooB-kAAAAJ&hl=en (Total citation: 10502; h index: 53; i-10 index: 98,

updated by Google Scholar on May 31, 2023)

8. Trudeau M, Mosher W, Tran H, de Rodas B, Karnezos P, Urriola PE, Gomez A, Saqui-Salces M, Chen C, Shurson
GC. Experimental facility had a greater effect on growth performance, gut microbiome, and metabolome in weaned
pigs than feeding diets containing subtherapeutic levels of antibiotics: a case study. PLOS ONE accepted (2023)

9. GuoY, Wang L, Hanson A, Urriola PE, Shurson GC, Chen C. Identification of Protective Amino Acid Metabolism
Events in Nursery Pigs Fed Thermally Oxidized Corn Oil. Metabolites 13: 103 (2023)

10. Meng J, Abu YF, Zhang Y, Zhou Y, Xie Y, Yan Y, Tao J, Ramakrishnan S, Chen C, Roy S. Opioid-induced
microbial dysbiosis disrupts CPT-11 metabolism and increases gastrointestinal toxicity in a murine model. Br J
Pharmacol. 180:1362-1378 (2023)

11. GuoY, Weber WJ, Yao D, Caixeta L, Zimmerman NP, Thompson J, Block E, Rehberger TG, Crooker BA, Chen C.
Forming 4-Methylcatechol as the Dominant Bioavailable Metabolite of Intraruminal Rutin Inhibits p-Cresol
Production in Dairy Cows. Metabolites. 12:16 (2022)

12. Strom N, Ma Y, Bi Z, Andersen D, Trabue S, Chen C, Hu B. Eubacterium coprostanoligenes and Methanoculleus
identified as potential producers of metabolites that contribute to swine manure foaming. J Appl Microbiol. 132:
2906-2924 (2022)

13. MaY, LuY, Petrofsky K, Liu J, Cheng Y, Ruan R, Chen C. Double-edged metabolic effects from a short-term
feeding of functionalized wheat bran in mouse revealed by metabolomic profiling. J Agric Food Chem. 69: 6543-
6555 (2021)

14. Mao Q, Liu J, Wiertzema JR, Chen D, Chen P, Baumler DJ, Ruan R, Chen C. Identification of Quinone
Degradation as a Triggering Event for Intense Pulsed Light-Elicited Metabolic Changes in Escherichia coli by
Metabolomic Fingerprinting. Metabolites. 11:102 (2021)

15. Peng L, Yuan J, Yao D, Chen C. Fingerprinting triacylglycerols and aldehydes as identity and thermal stability
indicators of camellia oil through chemometric comparison with olive oil. Food Science and Nutrition. 9: 2561—
2575 (2021)
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VITA
Name: Tyler J. Firkus

UW-Stevens Point Northern Aquaculture Demonstration Facility Phone: (715) 779 3461
Address: 36445 State Highway 13, Bayfield, WI 54814 Email: tyfirkus@uwsp.edu
EDUCATION

PhD — Fisheries And Wildlife & Environmental Toxicology, Michigan State University. 2021
Msc - Zoology And Physiology, University Of Wyoming, 2016.
Bsc - Biology, University Of St. Thomas, 2013.

POSITIONS
RESEARCH PROGRAM MANAGER/FACILITY OPERATIONS MANAGER — Northern Aquaculture Demonstration
Facility, Bayfield, WI. University of Wisconsin Stevens Point (2022-present).

PHD CANDIDATE — Michigan State University, East Lansing, MI. (2016-2021).
SCIENTIFIC AND PROFESSIONAL ORGANIZATIONS

World Aquaculture Society

U.S. Aquaculture Society

National Aquaculture Association
Wisconsin Aquaculture Association

SELECTED PUBLICATIONS

Tyler J. Firkus, Konstadia Lika, Noah Dean, Cheryl A. Murphy. 2023. The Consequences of Sea Lamprey Parasitism on
Lake Trout Energy Budgets. Conservation Physiology. 11(1).

Fischer, G.J., Firkus, T.J., Holmes, K., Blaufuss, P.C., Amberg, J.J. and Hartleb, C.F., 2022. Diet influences survival and
growth of intensively reared larval saugeye (Sander vitreusx Sander canadensis). Aquaculture, Fish and Fisheries, 2(6),
pp.450-457.

Tyler J. Firkus, Fredrick W. Goetz, Gregory J. Fischer, Cheryl A. Murphy. 2022. The influence of life history on the
response to parasitism: Differential response to non-lethal sea lamprey parasitism by two lake charr ecomorphs. 2022.
Integrative and Comparative Biology. 62(1):104-120.

Oliver M.N. Bullingham, Tyler J. Firkus, Fredrick W. Goetz, Cheryl A. Murphy, Sarah L. Alderman. 2022. Lake charr
(Salvelinus namaycush) clotting response may act as a plasma biomarker of sea lamprey (Petromyzon marinus)
parasitism: Implications for management and wound assessment. Journal of Great Lakes Research. 48(1):207-217.

Cheryl A. Murphy, A. Albers, Janice, N. Armstrong, Brandon, M., Firkus, Tyler, J., Ivan L. 2022. Emerging
Toxicological methods for fisheries biologists in the Twenty-first Century. 2022. In Methods for Fish Biology 2nd
Edition. P. 551-592.

Tyler J. Firkus, Cheryl A. Murphy, Jean V. Adams, Ted J. Treska, Gregory J. Fischer. 2021. Assessing the assumptions
of classification agreement, accuracy, and predictable healing time of sea lamprey wounds on lake trout. Journal of Great

Lakes Research. 47:S368-S377.

Tyler J. Firkus, Frank J. Rahel, Harold L. Bergman, Brian D. Cherrington. 2018. Warmed winter water temperatures alter
reproduction in two fish species. Environmental Management. 601(2):291-303.
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VITA

Emma M. Hauser

Aquaculture Outreach Specialist Telephone: (715)779-3262
UW-Stevens Point Northern Aquaculture Demonstration Facility Email: ewiermaa@uwsp.edu
Wisconsin Sea Grant

P.O. Box 165

Bayfield, WI 54814

EDUCATION
B. S., Ecology and Environmental Biology, 2012. University of Wisconsin-Eau Claire
POSITIONS
Aquaculture Outreach Specialist, University of Wisconsin Stevens Point Northern Aquaculture Demonstration
Facility, University of Wisconsin-Stevens Point and Wisconsin Sea Grant Institute (2014-present)
Aquaculture Technician, University of Wisconsin Stevens Point Northern Aquaculture Demonstration Facility,
University of Wisconsin-Stevens Point (2014)
Program Coordinator, Alliance for the Great Lakes, Duluth, MN (2013-2014)
Research Assistant, University of Wisconsin-Eau Claire (2011)
Education Program Coordinator, Longfellow Elementary School, Chippewa Falls, WI (2010-2011)

SCIENTIFIC AND PROFESSIONAL ORGANIZATIONS

World Aquaculture Society/U.S. Aquaculture Society- Member

Wisconsin Aquaculture Association- Member

North Central Region Aquaculture Center -Technical Advisory Committee for Extension/Board Member
Sea Grant Fisheries, Aquaculture and Seafood Group

National Aquaculture Extension Steering Committee Member

PROFESSIONAL CERTIFICATIONS:
Working with Fish in Research Settings — Collaborative Institutional Training Initiative (CITI) 2023
PIs and Students Working with Fish- Collaborative Institutional Training Initiative (CITI) 2023

SELECTED PUBLICATIONS:

Hauser, E., T. Firkus, K. Holmes, J. Neibauer, C. Branville, C. Hartleb, G. Fischer. 2023. Walleye
Culture Guide. University of Wisconsin-Stevens Point Northern Aquaculture Demonstration Facility. Bayfield,
Wisconsin.

Seilheimer, T.S., E. Hauser, and L.N. Jescovitch. 2021. "Fisheries, Hatcheries, and Aquaculture—

What’s the Difference?" Choices. Quarter 4. Available online: https://www.choicesmagazine.org/choices-
magazine/theme-articles/the-economics-of-us-aquaculture/fisheries-hatcheries-and-aquaculturewhats-the-
difference

Jescovitch, L., Nelson, E., Titus Seilheimer, T., Hauser, E., and A. Schrank. (2021, March). Introducing
the Great Lakes Aquaculture Collaborative: Fostering an Aquaculture Event during COVID-19. Aquaculture
Magazine. 52(1), 45-48.

University of Wisconsin-Stevens Point Northern Aquaculture Demonstration Facility. (2021, March 17).
Commercialization of Walleye - Out of Season Spawning [Video]. YouTube.
https://www.youtube.com/watch?v=Swfdbp | mW5k&t=4s

University of Wisconsin-Stevens Point Northern Aquaculture Demonstration Facility. (2020, December
15). Nanobubble Oxygenation in Recirculating Aquaculture Systems [Video]. YouTube.
https://www.youtube.com/watch?v=emr0Qfxi_3k

University of Wisconsin-Stevens Point Northern Aquaculture Demonstration Facility. (2020,

November24). Aquaculture Systems- A Basic Overview [Video]. YouTube.
https://www.youtube.com/watch?v=8pMxhXdrEo8

Fischer, G., Hauser, E., Good, C., Davidson, J., and S. Summerfelt. (2020, June/July). Overcoming
barriers to support the growth of land-based Atlantic salmon production. Aquaculture Magazine. 46(3), 70-75.
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North Central Regional Aquaculture

339 Science |

Ames, lowa 50011-3221

Date: 09/21/2023

Re: Supporting letter for NCRAC proposal by Dr. Deng’s team

To whom it may concern

I am writing to express my enthusiastic support for the project, "Application of Bile Acids to Improve
Larval Fish Production" led by Dr. Dong-Fang Deng. This initiative holds great promise in addressing a
critical issue within the aguacuiture industry—insufficient supply of quality fingerlings—white
simultaneously cantributing to the sustainability of aquaculture,

The importance of technology for larval fish production cannot be overstated, particularly given the
persistent challenges we face in securing quality fingerlings for our operations. As a fish farm producing
approximately 40,000 yellow perch annually for lake stocking, we have encountered increasing
difficuities in meeting market demand. Qur aspirations to expand into the food market have been
hindered by a consistent lack of fingerlings to support our growth. This problem has only intensified with
rising demand and dwindling fingerling production.

{ firmly believe that Dr. Deng's proposal deserves the support of NCRAC. This work not only tackles a
major challenge in aquaculture but also promises to expand our understanding of larvae and fingerling
production techniques, benefiting the broader fish farming community. The dissemination of such
valuable information is @ commendable endeavor that will benefit both fish farming and the research
community. Furthermore, the project's proposed extension and outreach activities offer exciting
opportunities for collaboration between researchers and farmers, ultimately contributing to a well-
trained workforce vital for the success of the aquaculture industry.

| wholeheartedly endorse this research effort and eagerly anticipate the new findings it will yield. The
potential impact on our industry and the knowledge it can provide are reasons enough to back this
project enthusiastically. Thank you for considering my endorsement of Dr. Deng’s work, and | remain
availahle for any further discussions or inguiries.

Sincerely,

Eric Sackett g

Owner

Crystal Clear Fish Farm



PORTFISH

=

June 6, 2023

From: Pat Wilborn, Executive Director
PortFish, Ltd

To: Dong-Fang Deng, Professor
School of Freshwater Sciences
University of Wisconsin-Milwaukee
600 East Greenfield Ave, Milwaukee, WI 53204

Dear Dr. Dong-Fang Deng,

| am writing to express my support for the proposed work entitled "Application of Bile Acids to Improve
Larval Fish Production." As the executive director of PortFish, Ltd., a 501c3 non-profit organization
operating an aquaponics facility since 2009 in Port Washington, Wisconsin, | understand the important
role that technology plays in ensuring the sustainability of aquaculture practices. | believe that you and
your team’s proposal will have a significant impact on advancing the culture system and optimizing
feeds for yellow perch and walleye fingerling production. The outcomes of this project have the
potential to propel our region towards a more sustainable seafood production model. By addressing the
challenges associated with fingerling supply and enhancing the efficiency of larvae/fingerling
production, this work should contribute to the local food sustainability efforts that are needed for local
organizations like PortFish.

PortFish relies on yellow perch as our primary fish species, and we have experienced complete success
in our hydroponic/aquaculture operation. However, the limited availability of high quality fingerlings has
been a challenge for us, and any improvements in the production of larvae/fingerlings would be of great
value to our organization. Given our efforts in the development of local aquaculture, PortFish strongly
supports your proposed work. We recognize the potential impact it could have on our operations and
the broader aquaculture industry. Please accept my best wishes for the success of this endeavor. Your
commitment to advancing the field of aquaculture and addressing the specific challenges we face is
commendable. Should you require any feedback or assistance, please reach out to me.

The proposed work has our unwavering support, and we eagerly anticipate the positive outcomes it will
bring. Thank you, and good luck with your proposal.

hantOr~—

Pat Wilborn

Executive Director

PortFish, Ltd. 262-284-1970
233 East Pier Street www.portfish.org
Port Washington, WI 53074 info@portfish.org
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C/0:
Tyler Firkus, PhD
UWSP-NADF

Dear NCRAC Proposal Review Committee:

This letter is submitted in support of the proposal titled, Application of Bile Acids to Improve Larval
Fish Production. If funded, the proposed work would have the potential to advance walleye larviculture
and address one of the largest issues in walleye aquaculture.

Walleye larviculture is the most challenging aspect of walleye aquaculture, and there is considerable
room to improve survival and growth through this phase. Currently, my operation uses Otohime diet
manufactured in Japan during the larval rearing phase. Although this feed works well, the Otohime diet
is not specifically formulated or optimized for walleye. Furthermore, similar feeds imported from Japan
have been previously restricted for import into the United States making this feed an uncertain option
going forward. Because of this, there is considerable need for domestic production of feeds specifically
formulated for the unique dietary requirements of larval walleye. The planned research is directly
relevant to this need and may provide a breakthrough in larval feed development.

| am a manager at FountainFresh LLC, one of the few walleye farms in Wisconsin. My operation is at the
cutting edge of walleye aquaculture and seeks to be at the forefront of new developments. There are
still many challenges in Walleye aquaculture, so it is great to see research projects like this one that have
the potential to directly benefit the industry and our operations specifically. | look forward to seeing the
results of this work and if they show promise | am interested in trying the diets produced in this project
in my larviculture system.

| hope that this work is funded and look forward to collaborating.
Thank you,

Mike Neukirchen
715.459.6161

AT



FountainFresh, I.LI.C
4910 Washington St Wisconsin Rapids, W1 54494

SSR

From: Dr. Lauren Sammel

Director

Sustainable Swine Resources (SSR) www.ssr-solutions.com
PO Box 906, Sheboygan Falls, WI 53085

608-575-6780

June 7, 2023
To: Dong-Fang Deng

Professor

School of Freshwater Sciences

University of Wisconsin-Milwaukee

600 East Greenfield Ave, Milwaukee, Wisconsin, 53204

Dear Dr. Dong-Fang Deng,

| am the Director of Sustainable Swine Resources (SSR), which is a division of Johnsonville and the
largest supplier of sow co-products in the United States. SSR partners with biomedical and agricultural
industries on the products from porcine tissue and works closely with universities to develop the new
applications of porcine materials. | am writing to express SSR’s support for your proposal to the North
Central Regional Aquaculture Center entitled, “Application of Bile Acids to Improve Larval Fish
Production”. This support is based on the existing collaboration between SSR and Dr. Chi Chen at the
University of Minnesota, who is a co-investigator in this proposal, on the development of sow bile as an
additive for swine nursery feed. The new exploration of sow bile as a source of bile acids for promoting
the growth and health of larval fish in this project is a topic of great interest to SSR for its potential in
sustainability and business development. SSR will be glad to supply sow bile as well as other necessary
assistance for this project.

You have my best wishes for the success of this endeavor.

Sincerely,
e
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Lauren Sammel


https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ssr-solutions.com%2F&data=04%7C01%7Clsammel%40ssr-solutions.com%7Ce7671f6b48aa4fd250e408da0cbf600f%7C3cc618c1b90340899a912da7a29b6325%7C1%7C0%7C637836313351290983%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=7sp9z%2FCd7UWGIDZ6Qzo8QX7zkdY3yaTs43DPwFRiEmI%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ssr-solutions.com%2F&data=04%7C01%7Clsammel%40ssr-solutions.com%7Ce7671f6b48aa4fd250e408da0cbf600f%7C3cc618c1b90340899a912da7a29b6325%7C1%7C0%7C637836313351290983%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=7sp9z%2FCd7UWGIDZ6Qzo8QX7zkdY3yaTs43DPwFRiEmI%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ssr-solutions.com%2F&data=04%7C01%7Clsammel%40ssr-solutions.com%7Ce7671f6b48aa4fd250e408da0cbf600f%7C3cc618c1b90340899a912da7a29b6325%7C1%7C0%7C637836313351290983%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=7sp9z%2FCd7UWGIDZ6Qzo8QX7zkdY3yaTs43DPwFRiEmI%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ssr-solutions.com%2F&data=04%7C01%7Clsammel%40ssr-solutions.com%7Ce7671f6b48aa4fd250e408da0cbf600f%7C3cc618c1b90340899a912da7a29b6325%7C1%7C0%7C637836313351290983%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=7sp9z%2FCd7UWGIDZ6Qzo8QX7zkdY3yaTs43DPwFRiEmI%3D&reserved=0
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OWA STATE UNIVERSITY Siemie
OF SCIENCE AND TECHNOLOGY 339 Science 11

Ames, [owa 50011-3221

515 294-5280

FAX 515 204-2905

http:/merac. nrem.iastate.edu

Liaison Letter of Intent

In accordance with the Guidelines for Extension Involvement in the North Central Regional Aquacultur
Center (adopted in 1994), directives of the NCRAC Board of Directors and USDA-NIFA guidance, all
NCRAC-funded projects must include an Extension Liaison that is funded to do extension and outreach
activities associated with that project. NCRAC projects must also include an Industry Liaison who will
serve as a contact between project PI(s) and the industry.

[¢]

Name (Appointed Liaison): Emma Hauser

Title of Project: Application of Bile Acids to Improve Larval Fish Production

Project Duration: June 1, 2024-May31, 2026 (two years)

The conditions and terms of the offer being made to you are outlined below:

Position (Extension or Industry): Extension

Primary Duties/Activities of Liaison: __ Extension and outreach activity; To facilitate transparent
communication between research and industry during the duration of the project, and prepare outreach

materials.
Appointment offered by: Dong-Fang Deng 9/26/23
Project Chair Date
Offer approved by:
NCRAC Director Date

I have read and I understand the offer and its terms and conditions, and I agree to these terms and
accept this offer. The terms of this offer may be modified only by subsequent written agreement
signed by both parties.

-
g ,/2/7

(/W 9/27/2023
¢

Liaison Signature:

Date

Please return this letter by: to the Project Chair.



[OWA STATE UNIVERSITY

Aguaculture Center
OF SCIENCE AND TECHNOLOGY

339 Science I1

Ames, lowa 50011-3221
515 204-5280

FAX 515 204-2005

http:/merac. nrem iastate.edu

Liaison Letter of Intent

In accordance with the Guidelines for Extension Involvement in the North Central Regional Aquaculture
Center (adopted in 1994), directives of the NCRAC Board of Directors and USDA-NIFA guidance, all
NCRAC-funded projects must include an Extension Liaison that is funded to do extension and outreach
activities associated with that project. NCRAC projects must also include an Industry Liaison who will
serve as a contact between project PI(s) and the industry.

Name (Appointed Liaison); Peter Shep

Title of Project: ___Application of Bile Acids to Improve Larval Fish Production

Project Duration:_Iune 1, 2024-May 31, 2026 (two years)

The conditions and terms of the offer being made to you are outlined below:

Position (Extension or Industry) Industry

Primary Duties/Activities of Liaison: __ Engage discussions between project PIs and the industry and
involve in extension research activities and research finding dissemination.

Appointment offered by: Dong-Fang Deng  9/26/23
Project Chair Date
Offer approved by:
NCRAC Director Date

I have read and I understand the offer and its terms and conditions, and I agree to these terms and
accept this offer. The terms of this offer may be modified only by subsequent written agreement
signed by both parties.

Liaison Signature: Peter L Shep 9/26,23

Date
Please return this letter by: to the Project Chair.



UNIVERSITYof WISCONSIN

U“M“.WA“KEE Office of Research
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n Office of Sponsored Programs

Mitchell Hall, Rm 273
P.0. Box 340

September 28, 2023 Milwaukee, WI
53201-0340

. h. ed
North Central Regional Aquaculture researci.awm.ecu

339 Science II
Ames, 1A 50011-3221

RE: APPLICATION OF BILE ACIDS TO IMPROVE LARVAL FISH
PRODUCTION

This serves as confirmation that the University of Wisconsin-Milwaukee is willing to
collaborate with the Iowa State University on a project entitled Application of Bile
Acids to Improve Larval Fish Production to be submitted to the North Central Regional
Aquaculture Center. Dong Fang Deng, Professor in the School of Freshwater Sciences,
will serve as Principal Investigator at the University of Wisconsin-Milwaukee.

The proposed project covers the project period June 1, 2024 through May 31, 2025 with
the UWM requested budget totaling $206,045. Per the program guidelines, indirect
costs are not allowed for this project.

The participation of the University of Wisconsin-Milwaukee is hereby endorsed on
behalf of the Board of Regents of the University of Wisconsin System. The appropriate
UW-Milwaukee programmatic and administrative personnel involved in this grant
application have reviewed our participation and are prepared to establish the necessary
inter-institutional agreement(s) consistent with our status as a public university of the
State of Wisconsin. UWM has a financial conflicts of interest policy that complies
with 2 C.F.R. Part 200, §200.318(c)(1) and is registered in the FDP Expanded
Clearinghouse.

If you have any technical questions, please contact Dr. Deng at dengd@uwm.edu. Any
initial contractual questions may be addressed to or-osp-contracts@uwm.edu.

Sincerely,
/M

L

Courtney Bell

Pre-Award Specialist

Authorized Organizational Representative

Office of Sponsored Programs

UEI: JBQOM3PLFDP5 DUNS: 627906399 EIN: 39-180596 WI-004
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8245C69DCFA8

University of Wisconsin-Stevens Point

Office of Research and Sponsored Programs Stevens Point WI 54481-3897
715-346-3799; Fax 715-346-3200

uwsp.edu/acadaff/orsp

orsp@uwsp.edu

September 25, 2023

Dr. Dong-Fang Deng, Professor

School of Freshwater Sciences

University of Wisconsin-Milwaukee

600 East Greenfield Ave, Milwaukee, WI 53204

RE: Proposal Title: Application of Bile Acids to Improve Larval Fish
Production Project Period: January 1, 2024 — December 31, 2025

Agency: North Central Regional Aquaculture Center / lowa State University

UWSP subaward PI: Dr. Tyler Firkus

Dear Dr. Deng:

On behalf of the University of Wisconsin-Stevens Point (UWSP) and Dr. Tyler Firkus, | am pleased to
endorse the above referenced application for funding. It has been reviewed and approved by the
appropriate programmatic and administrative personnel at UWSP. If the proposal is selected for
funding, UWSP is committed to fulfilling all commitments made in the proposal application.

Sincerely,

DocuSigned by:
D972FD39BE614E7 ...

Katherine P. Jore

Associate Vice Chancellor

University of Wisconsin-Stevens Point

2100 Main Street, 202A Old

Main Stevens Point, WI

54481-3897

kiore@uwsp.edu
phone: 715-346-3710




UNIVERSITY OF MINNESOTA

Sponsored Projects Administration
200 Oak Street SE
450 McNamara Alumni Center
Minneapolis, MN 55455
612-624-5599

September 21, 2023

University of Wisconsin, Milwaukee

RE:  Proposal/Attachment Title: “Application of Bile Acids to Improve Larval Fish Production”
University of Minnesota PI: Chen, Chi
Hello,

The above referenced proposal/attachment is hereby endorsed, and submitted, on behalf of the
Board of Regents of the University of Minnesota.

The University of Minnesota is registered in the FDP FCOI Clearinghouse certifying it has an active and
enforced Conflict of Interest policy that is consistent with the provisions of 42 CFR part 50, Subart F,
and 42 CFR part 94.

The University of Minnesota’s frequently requested institutional information, including EIN, DUNS,
and SAM information can be found on our website at
https://research.umn.edu/units/spa/proposals/proposal- development/frequently-requested-

institutional-information. The current negotiated F&A rate agreement can be found on our website at

https://research.umn.edu/units/oca/fa-costs/fa-rate-agreements.

Questions concerning programmatic aspects of the project should be directed to the Principal
Investigator. Those having to do with contract and budgetary matters should be directed to Adam
Struzyk by e-mail at struzO0O5@umn.edu in the Office of Sponsored Projects Administration.

Sincerely,

Riana Fletcher

Principal Grant and Contract Officer
Authorized Organization Representative


https://research.umn.edu/units/spa/proposals/proposal-development/frequently-requested-institutional-information
https://research.umn.edu/units/spa/proposals/proposal-development/frequently-requested-institutional-information
https://research.umn.edu/units/spa/proposals/proposal-development/frequently-requested-institutional-information
https://research.umn.edu/units/spa/proposals/proposal-development/frequently-requested-institutional-information
https://research.umn.edu/units/spa/proposals/proposal-development/frequently-requested-institutional-information
https://research.umn.edu/units/oca/fa-costs/fa-rate-agreements
https://research.umn.edu/units/oca/fa-costs/fa-rate-agreements
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CHECKLIST FOR SUBMISSION OF FULL
PROPOSALS

Followguidelines with the exception of the budget sheets
Format manuscripts for 22 x 28 cm (8'2x 11 inch).
Number all pages sequentially.
Use 10 font; Times New Roman. Do not justify right margins.
Format headings appropriately
Leave at least a 2.5-cm (1-inch) margin on all sides.
Use metric units of measurement with English units in parenthesis, e.g., 2.54 cm (1 inch).
Define all abbreviations the first time they are used.
Express ratios by using a slant line (e.g., mg/L).
Scientific names should accompany common names in the title and when they are first mentioned in
the abstract and in the text. Authority for scientific names need not accompany the genus and species
unless needed for clarity.
Spell out one to ten unless followed by a unit of measurement (e.g., four fish, 4 kg, 14 fish). Do not
begin a sentence with a numeral. Use 1,000 instead of 1000; 0.13 instead of .13; and % instead of

percent.

Use the 24-hour clock for dial time: 0830, not 8:30 a.m. Calendar date should be day month year (7
August 1990).

Assemble the manuscript in this order: Title Page, Project Summary, Objective(s), Approach,
Facilities, Budget, and Curriculum Vitae for Principal Investigators (PIs).

All identified co- PIs have been provided a final draft of the pre-proposal.

Three Letters of Support from Industry are provided.

Submit in Word format

If the NCRACAdministrative Office cannot verify inclusion of any element, the Pre-Proposal will not be accepted.

Dong FQ}@Q/ Deng 09/27/2023

Principal Investigator Signature Date
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