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Background Scope of current work:

Phospholipid Esters from Herring Roe (PEHeRo0) are polar amphipathic lipids naturally enriched in marine long-chain We have investigated the effect of HRO and
polyunsaturated fatty acids (LC-PUFAs). Docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) are the most abundant : : : :
PEHeRo on pro-resolving biosynthetic pathways in

omega-3 LC-PUFAs in PEHeRo and have known involvement in the resolution of inflammation through specialized pro-resolving
mediator (SPM) biosynthesis. Prior studies on Herring Roe QOil (HRO) containing PEHeRo (IRIS ID: 300000046327) have displayed interleukin-23 (|L—23) producing activated human
promising immunomodulatory functions in vivo, where HRO has been shown to improve mild-to-moderate psoriasis in a clinical monocyte—derived mocrophoges (N\DN\).

trial in humans (n=64). Psoriasis is a multifactorial inflammatory disease associated with keratinocyte hyperproliferation and

elevated inflammatory cytokine levels, where the IL-23/IL-17 axis is central.

Results and conclusion

Key results:

1. Marked upregulation of SPM biosynthesis
from EPA, DHA, and n-3 DPA in activated PEHeRo contains a complex
MDMs after stimulation with HRO and mixture of biologically relevant
PEHeRo phospholipids

. Upregulation of SPMs reported to be
relevant for resolution of inflammation
on the IL-23/IL-17 axis

. Overall composition of the oils influences
the promotion of SPM biosynthesis

SPMs in the activated MDM cell supernatants after stimulation
(co-stimulation or pretreatment) with HRO or PEHeERo were | ©  vedees e
Chromatograms: quantified using LC-MS/MS and analyzed using partial least
squares discriminant analysis (PLS-DA) as shown in Figs. 1-4.

Co-stimulation with LPS (Fig. 1 and Fig. 2) shows significant
and dose-dependent upregulation of EPA (RvE3 and RvE2),
DHA (RvD1, RvD2, PDx, and PCTR2), and n-3 DPA (RvD1__5 ppa
and RvT2) SPMs that indicates a shift towards a more protective
and reparative phenotype of the MDMs. The reparative activity
is indicated through activation of the cysteinyl SPM pathway for
PCTRs, that has been reported to be involved in tissue ) Media (1)
regeneration.! Upregulation of SPMs indicative of an MDM i i | | ! | | |
phenotype shift is also observed when the MDMs are pretreated — . R T
with the oils, albeit with a slightly different qualitative profile and . ' VP Scores
generally lower magnitude of SPM expression.
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Interestingly, the MDMs in all the experiments displayed
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5) RvD2 in PEHeRo 0.25% + LPS 6) PDx in PeHeRo unexpected given the levels of n-3 DPA in HRO/PEHeRo. It ! SRS e
0.25% + LPS 7) RvE3 in HRO 0.05% + LPS 8) RvD5,,_; should also be noted that supernatant SPM profiles are vastly RVDS,.5om @ L
DPA in HRO 0.05% + LPS different to the lipid mediator profiles in the oils, thus excluding . : RF‘,’[[))Q . EE: '
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= ONCUSION. The PLA-DA analysis in Fig. 1 also shows that there is a ] Media +LPS + IFN-y + HRO 0.05% (3) *-RvD5 : mEl
difference between HRO and purified PEHeRo, with a higher " 5 :RZCE? | ::g
Our findings support an anti- abundance of several SPMs (RvD1, RvD2, PCTR2, and RVE3) 0 o 7B, | mED
inflammatory action of HRO, and when stikr)nuloteld witg EEHeRo Clomporekc)j to I(—jIRO.fThis diffzrence - ° PO ' | mE
e cannot be explaine normalization based on tatty acids or | o Median 0 0.5 1.0 1.5
PEHeRo specn‘lcolly, through mono—hydroxflloted prgcursors in the oils and sugge:ts that the © Media +LPS + IFN-y + HRO 0.05% (3) VIP Scores
upregulation of SPMs that promote a overall composition of the oils, and not only levels of individual 5 i ; :
shift in the MDM phenotype towards a fatty acids, influences the SPM activity observed in the MDM:s. Component 1 20.9 %)
protective elgle pOSS|b|y reparative The observed results are considered relevant for the treatment 1) Partial least squares discriminant analysis (PLS-DA) of MDMs incubated with
one. This effect could be a promising of psoriasis with PEHeRo as RvD1, RvE2, and PDx has been or without LPS and HRO/PEHeRo 2) Variable importance in projection (VIP)
treatment modolity in inflcmmotory implicated in the resolution of inflammation in psoriasis and scores for 10 SPMs with greatest contribution to difference between the groups in
Y : : .. RVE3 has been reported to attenuate inflammation via the IL- 1. 3) PLS-DA analysis of MDMs incubated with or without LPS+IFNy and HRO. 4)
conditions, IndUdmg psoriasis. 23/IL-17A axis.?™ VIP scores for 15 SPMs contributing to difference between the groups in 3.
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