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COMPARISON OF SEA BLOCK®, BSA, AND MILK
POWDER FOR WESTERN BLOTS

By Veronica Grobe, Cem Giray

INTRODUCTION

The goal of this study was to test the standard and a new formulation of
our Sea Block® blocking solution against other common blockers such as
milk powder and bovine serum albumin (BSA), for western blots.

Sea Block® is a fish-based blocking solution engineered for researchers
and diagnostic laboratories looking to improve their ELISA (enzyme-linked
immunosorbent assay), western blot, IHC (immunohistochemistry) and
fluorescence assays. By leveraging fish-derived proteins, Sea Block®
reduces the noise and cross-reaction associated with mammalian
samples, delivering a more reliable, cost-effective alternative that ensures
clearer, high-quality results.

Salmonics is a leading provider of innovative biomedical products
designed for research, diagnostics, and clinical applications. Our
innovative cell adhesion and clotting proteins, blocking buffers,
customized formulations, and other components derived from farmed
salmon (Salmo salar) byproducts deliver performance comparable to
human, bovine, and porcine alternatives. While reducing aquaculture
waste and eliminating the risk of mammalian pathogen transfer, we also
aim to provide ethical alternatives, such as for fetal bovine serum.
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With promising applications in stem cell research [1, 2], cancer biology,
regenerative medicine, and immunologic assays, Salmonics is helping to
shape the future of biomedical science through innovation, sustainability,
and humane sourcing.

Our flagship Sea Block® 1X and 10X formulation contains salmon plasma
proteins as the active blocking component and has been used
successfully in a large variety of assays, including:
e ELISA assays for malaria [3], foot-and-mouth disease [4], bovine RSV
[5]
» Western blot assays for pancreatic cancer [6), COVID-19 [7]
e Immunoblot assays with infrared (IR) detection for sepsis-induced
immunoparalysis [8]
o Immunofluorescence assays for Lyme disease [9]
e |HC assays for pancreatic cancer [10], multiple sclerosis [11]

Based on our internal data, salmon serum proteins can provide better
results than plasma proteins in some assays. We are therefore providing
both plasma and serum formulations so that users can evaluate which
protein composition works best for their application.

METHODS

We used a Selenoprotein K (Sel K) protein sample (2 mg/ml) (acquired from
a colleague) as a constant to compare the resulting bands across blocking

treatments. For both tests we ran 4 gels, each with 3 replicates (ladder + 2

samples), for a total of 12 replicates.
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The first experiment compared 1% non-fat dry milk (NFDM) solution to Sea
Block® plasma and serum formulations. The second experiment focused
on comparison with 5% Bovine Serum Albumin (BSA) (OmniPur 2930).

Protein samples were denatured with with NuPage LDS sample buffer 4x
(Invitrogen NPOOO7) in a heat block at 100°C for 5 minutes then loaded
onto Invitrogen 12-well tris-glycine pre-cast gels and run in Invitrogen mini
gel tank at 100V for 1 hour with Thermo Scientific™ PageRuler™ Plus Pre-
stained Protein Ladder (PN 26619).

Gels were then transferred using Invitrogen iBlot 2 transfer device and
iBlot mini transfer stacks. After blotting, each replicate was cut and
scored according to planned treatment and then placed in a “tackle box”
in order to separate blocking treatments. Each replicate was treated with
10ml of the assigned blocker and incubated for 30 min at room
temperature.

Replicates were then treated with 10 ml of primary antibody (6x-his tag
polyclonal antibody Invitrogen PA1-9531) at 1:1000 diluted in associated
blocker and incubated overnight at 4°C on a shaker plate. Replicates were
then treated with 10 ml of the secondary antibody (goat anti-chicken IgY
(H+C) cross absorbed DyLight 488 - Invitrogen SA5-10070) at 1:.5000
diluted in 1x PBS Tween and incubated for 1 hour at room temp. Blots
were then rinsed and viewed using Invitrogen iBright.
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RESULTS

Milk SB Plasma SB Serum

Fig 1. Comparative blots left-to-
right of milk solution, Sea Block®
with plasma proteins, and Sea
Block® with serum proteins

SB Plasma SB Serum

Fig 2. Comparative blots left-to-
right of BSA, Sea Block® with
plasma proteins, and Sea Block®
with serum proteins
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CONCLUSION

Both Sea Block® formulations showed equal or significantly improved
results, with lower background and clearer target signal compared to BSA
and milk solution, respectively, in western blot assays. Among the two Sea
Block® formulations, trial results indicated better signal detection with
serum than with plasma in this particular western blot assay.
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