


Treatment Gene Harvest Mean SD Cl (upper)  CI (lower)
PFOS IL-8 3 4.59 0.82 3.28 5.97
PFOS IL-8 4 4.43 0.49 3.67 5.25
PFOS/poly(l:C) IL-8 1 5.18 0.48 4.38 5.97
PFOS/poly(l:C) IL-8 2 6.34 0.99 4.7 7.9
PFOS/poly(l:C) IL-8 3 31 0.85 1.67 4.48
PFOS/poly(l:C) IL-8 4 1.64 0.72 0.41 2.82
Poly(l:C) (DMSO) IL-8 1 9.87 0.42 9.19 10.56
Poly(1:C) (DMSO) IL-8 2 5.9 0.86 4.43 7.28
Poly(l:C) (DMSO) IL-8 3 2.33 0.9 0.82 3.8
Poly(I:C) (DMSO) IL-8 4 1.08 0.81 -0.37 2.27
Poly(I:C) IL-8 1 4.63 0.48 3.82 5.4
Poly(I:C) IL-8 2 6.1 0.84 4.71 75
Poly(I:C) IL-8 3 1.85 0.88 0.38 3.33
Poly(l:C) IL-8 4 2.32 0.62 1.25 3.37
GaHV-2 (DMSO) NF-xB 1 8.63 0.45 7.88 9.38
GaHV-2 (DMSO) NF-xB 2 7.19 0.47 6.42 7.95
GaHV-2 (DMSO) NF-xB 3 9.07 0.46 8.29 9.84
GaHV-2 (DMSO) NF-xB 4 8.11 0.44 7.39 8.84
GaHV NF-«xB 1 8.45 0.45 7.75 9.2
GaHV NF-«xB 2 9.76 0.78 8.49 11
GaHV NF-xB 3 7.28 0.79 6.07 8.6
GaHV NF-xB 4 8.01 0.45 7.23 8.7
Negative NF-xB 1 7.72 0.44 7.03 8.44
Negative NF-xB 2 9.74 0.74 8.5 10.96
Negative NF-xB 3 8.04 0.77 6.8 9.31
Negative NF-«xB 4 9.13 0.48 8.36 9.92
PFOS/GaHV-2 NF-xB 1 9.01 0.45 8.26 9.76
PFOS/GaHV-3 NF-xB 2 8.7 0.78 7.42 9.99
PFOS/GaHV-4 NF-xB 3 7.02 0.78 5.81 8.31
PFOS/GaHV-5 NF-xB 4 8.91 0.45 8.18 9.64
PFOS NF-«xB 1 7.65 0.46 6.9 8.47
PFOS NF-xB 2 7.62 0.77 6.37 8.9
PFOS NF-«xB 3 6.25 0.78 4.96 7.55
PFOS NF-«xB 4 6.89 0.46 6.14 7.64
PFOS/poly(l:C) NF-«xB 1 9.09 0.45 8.39 9.85
PFOS/poly(1:C) NF-xB 2 9.04 0.75 7.89 10.29
PFOS/poly(1:C) NF-xB 3 6.52 0.78 5.24 7.8
PFOS/poly(1:C) NF-xB 4 6.38 0.47 5.63 7.16
Poly(I:C) (DMSO)  NF-kB 1 8.78 0.46 8.04 9.5
Poly(I:C) (DMSO)  NF-kB 2 8.69 0.79 7.42 10.03
Poly(I:C) (DMSO)  NF-kB 3 6.35 0.79 5.12 7.7
Poly(l:C) (DMSO) NF-xB 4 5.79 0.49 4.98 6.63
Poly(1:C) NF-«B 1 8.25 0.45 7.46 9.02
Poly(I:C) NF-xB 2 8.98 0.77 7.69 10.24
Poly(l:C) NF-«xB 3 5.66 0.79 4.44 6.98
Poly(1:C) NF-«B 4 6.89 0.45 6.11 7.59
GaHV-2 (DMSO) TNF-a 1 14.51 0.51 13.68 15.36
GaHV-2 (DMSO) TNF-a 2 13.01 0.51 12.16 13.82
GaHV-2 (DMSO) TNF-a 3 14.55 0.51 13.75 15.39
GaHV-2 (DMS0) TNF-a 4 14.29 0.51 13.47 15.11
GaHV TNF-a 1 14.06 0.51 13.23 14.89
GaHV TNF-a 2 14.72 0.87 13.32 16.16
GaHV TNF-a 3 14.36 0.9 12.87 15.8
GaHV TNF-o 4 14 0.51 13.18 14.84
Negative TNF-a 1 14.85 0.52 14.02 15.72
Negative TNF-a 2 14.75 0.86 13.31 16.2
Negative TNF-a 3 15.05 0.9 135 16.53
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Treatment Gene Harvest Mean SD Cl (upper)  ClI (lower)
Negative TNF-a 4 13.92 0.53 13.05 14.75
PFOS/GaHV-2 TNF-a 1 14.71 0.51 13.85 15.53
PFOS/GaHV-3 TNF-a 2 15.39 0.87 13.99 16.8
PFOS/GaHV-4 TNF-a 3 14.44 0.9 12.93 15.85
PFOS/GaHV-5 TNF-a 4 14.34 0.52 135 15.17
PFOS TNF-a 1 14.52 0.52 13.7 1541
PFOS TNF-a 2 13.84 0.86 12.44 15.19
PFOS TNF-a 3 14.89 0.88 13.45 16.32
PFOS TNF-a 4 134 0.52 12.57 14.21
PFOS/poly(1:C) TNF-a 1 9.61 0.52 8.77 10.47
PFOS/poly(1:C) TNF-a 2 13.49 0.86 11.98 14.99
PFOS/poly(1:C) TNF-a 3 8.3 0.92 6.8 9.76
PFOS/poly(1:C) TNF-a 4 7.7 0.53 6.79 8.51
Poly(l:C) (DMSO)  TNF-a 1 6.32 0.53 5.41 7.17
Poly(l:C) (DMSO)  TNF-a 2 12.63 0.87 11.27 14.06
Poly(I:C) (DMSO)  TNF-a 3 9.13 0.9 7.62 10.56
Poly(l:C) (DMSO) TNF-a 4 6.99 0.53 6.12 7.84
Poly(I:C) TNF-o 1 9.48 0.52 8.66 10.34
Poly(l:C) TNF-a 2 12.57 0.84 11.14 13.92
Poly(l:C) TNF-o 3 7.57 0.91 6.07 9.06
Poly(l:C) TNF-o 4 8.84 0.52 7.99 9.67

PFOS-mediated effect on baseline immune gene expression
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Figure E2. Overview of differences in
logz(abundance) of gene transcripts
(mRNA expression) in chicken
embryo fibroblasts (CEFs) treated
with PFOS (white symbol) versus the
negative control (black symbol).The
x-axis denotes duration of the post-
exposure period and the y-axis the
model estimate for IL-4 (green), IL-8
(red), NF-xB (orange) and TNF-a
(blue). Model estimates are presented
along with its SD in whiskers.
Different letters denote a significant
pairwise difference between the
illustrated treatments. Reactions were
performed in two technical replicates.
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Solvent effects

GaHV-2 infection

The response to GaHV-2 (without solvent) was compared with the response to GaHV-2 (with
solvent). At 12h post-infection, the inferred mean abundances of immune gene transcripts (IL-
4, IL-8, NF-kB, TNF-a) were lower in the 1% DMSO- exposed group, although this trend was
only significant for IL-8 (p=0.031) and NF-kB (p=0.021). This however seems to constitute an
artefact since CEFs exposed to PFOS only did not experience a time-specific decrease in
expression at 12h. A solvent effect was therefore not attributed to the DMSO that was used to
dissolve the PFOS salt.
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Figure E3. logz(abundance) of gene transcripts (MRNA expression) in chicken embryo
fibroblasts (CEFs) infected with GaHV-2 (green symbol) versus infected with GaHV-2 (1%
DMSO) (light green symbol).The x-axis denotes duration of the post-infection period and the
y-axis the model estimate for IL-4 (A), IL-8 (B), NF-xB (C) and TNF-a (D). Model estimates
are presented along with the SD in whiskers. Different letters denote a significant pairwise
difference between the illustrated treatments. Reactions were performed in two technical
replicates.
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Poly(l:C) stimulation

The lack of a solvent effect was similarly confirmed using the response to poly(l:C) (without
solvent) and to poly (I:C) (with solvent). This yielded similar mean expression levels for the
two treatments over time (p<0.05), with two exceptions at 6h post-stimulation. For IL-8, there
was a significant up-regulation of gene expression in response to 1% DMSO (p<0.001). The
transcript levels of this gene after exposure to poly(l:C) (without solvent) were however similar
to poly(l:C) (with PFOS), indicating that the unexpectedly higher expression in response to
poly (I:C) (with solvent) may just be an artefact. For TNF-a, there was a significant down-
regulation of gene expression in response to 1% DMSO (p<0.001). This difference disappeared
when comparing poly(l:C) (without solvent) to poly (I:C) (with PFOS), as in the previous case,
and this was therefore not considered a relevant solvent effect either.
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Figure E4. logz(abundance) of gene transcripts (MRNA expression) in chicken embryo
fibroblasts (CEFs) infected with the synthetic RNA virus poly(l:C) (green symbol) versus
infected with poly(l:C) (1% DMSO) (light green symbol).The x-axis denotes duration of the
post-stimulation period and the y-axis the model estimate for IL-4 (A), IL-8 (B), NF-xB (C)
and TNF-a (D). Model estimates are presented along with the SD in whiskers. Different letters
denote a significant pairwise difference between the illustrated treatments. Reactions were
performed in two technical replicates.
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Immunomodulatory effects by PFOS

GaHV-2 infection

Although there was not a significant change in immune gene expression associated with GaHV-
2 infection for the studied genes (Figure 3.9), the potential modulation of this response by PFOS
was addressed (Figure E5 A-D). No significant differences in target gene expression were found
between cells exposed to GaHV-2 and cells exposed to a combination of PFOS and GaHV-2.
In other words, gene expression did not change following infection neither after combined
exposure to PFOS and the infectious agent. The only exception is the higher expression of NF-
kB in PFOS/GaHV-2 exposed relative to control cells at 6h post-infection (p=0.042). Thus,
overall no immunomodulatory effects of PFOS on GaHV-2 response could be established for
the investigated genes and time points.
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Figure E5. logz(abundance) of gene transcripts (MRNA expression) in chicken embryo
fibroblasts (CEFs) infected with gallid herpesvirus-2 (GaHV-2) (green symbol), treated with
PFOS and infected GaHV-2 (yellow symbol) versus the negative control (black symbol).The
x-axis denotes duration of the post-infection period and the y-axis the model estimate for IL-4
(A), IL-8 (B), NF-kB (C) and TNF-a (D). Model estimates are presented along with the SD in
whiskers. Different letters denote a significant pairwise difference between the illustrated
treatments. Reactions were performed in two technical replicates.
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Poly(l:C) stimulation

The observed response to poly (I:C) was not modulated by previous exposure to PFOS. In line
with this, no significant differences between expression of immune genes in cells exposed to
poly (I:C) and PFOS/poly (I:C) (Figure E6 A-D). In broad terms, gene expression did not
change following combined exposure to PFOS and the viral analogue, with transcript levels
remaining similar to those seen after stimulation with poly (I:C) alone.
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Figure EG6. logz(abundance) of gene transcripts (MRNA expression) in chicken embryo
fibroblasts (CEFs) infected with polyinosinic:polycytidylic acid (poly(l:C)) (green symbol),
treated with PFOS and stimulated with poly(l:C) (yellow symbol) versus the negative control
(black symbol).The x-axis denotes duration of the post-stimulation period and the y-axis the
model estimate for IL-4 (A), IL-8 (B), NF-xB (C) and TNF-a (D). Model estimates are
presented along with the SD in whiskers. Different letters denote a significant pairwise
difference between the illustrated treatments. Reactions were performed in two technical
replicates.
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Table F2. Limit of detection (LOD), limit of quantification (LOQ), samples (n) above the LOD
and LOQ, quantification frequency (QF), mean and range of concentrations (ng/g ww) in
feathers of goshawk nestlings from Trgndelag, Troms and Murcia (pooled per nest) (n=39).
LOQ was defined as three times the LOD. Mean concentrations are based on samples above
the LOQ, and may slightly differ from those used in statistical analysis.

Compound LOD | n>LOD | LOQ | n>LOQ | QF | Mean | Range
PFBA 0.27 0 0.58 0 0 - <0.27
PFPA 0.27 0 0.58 0 0 - <0.27
PFHxA 0.19 0 0.58 0 0 - <0.19
PFHpA 0.27 0 0.80 0 0 - <0.27
PFOA 0.21 12 0.63 2 5 0.74 <0.21-0.83
PENA 0.26 29 0.78 9 23 1.11 <0.26 - 1.68
PFDA 0.26 16 0.79 3 8 0.99 <0.26 -1.12
PFUNDA 0.18 33 0.54 27 69 1.11 <0.18 - 2.47
PFDoDA 0.15 25 0.53 19 49 1.07 <0.15-2.62
PFTrDA 0.19 38 0.56 33 85 1.92 <0.19-4.04
PFTeDA 0.20 32 0.60 17 44 1.31 <0.20-5.26
PFHxDA 0.20 2 0.60 2 5 1.28 <0.20-1.51
PFODcA 0.20 0 0.60 0 0 - <0.20
PFBS 0.10 0 0.30 0 0 - <0.10
PFPS 0.10 0 0.30 0 0 - <0.10
PFHXxS 0.39 17 1.18 17 44 2.53 <0.39-5.34
PFHpS 0.13 10 0.380 4 10 0.80 <0.13-1.05
linPFOS 0.05 31 0.15 31 79 2.81 <0.05-9.38
brPFOS 0.05 0 0.15 0 0 - <0.05
PFOSA 0.20 7 0.60 2 5 0.67 <0.20-0.70
PFNS 0.05 0 0.15 0 0 - <0.05
PFDS 0.10 0 0.30 0 0 - <0.10
8:2FTS 0.10 5 0.30 2 5 - <0.10
6:2 FTS 6.04 0 18.12 0 0 - <6.04
4:2 FTS 0.10 0 0.30 0 0 - <0.10
6:2 CI-PFAES | 0.05 0 0.15 0 0 - <0.05
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Table F3. Individual concentrations of PFAS compounds in plasma (ng/mL) of goshawk
nestlings from Troms (TOS), Trendelag (TRD) and Murcia (MUR). The blood was taken from
the oldest nestling of each nest.

1D PFBA PFPA  PFHXA PFHpA PFOA PFNA PFDA PFUnDA  PFDoDA
NG.16.TOS-1 <0.05 <0.05 <0.10 <0.05 0.231 0531 0.211 0.632 0.299
NG.16.TOS - 2 <0.05 <0.05 <0.10 <0.05 0.532 1.26 0.711 1.88 0.591
NG.16.TOS - 3 <0.05 <0.05 <0.10 <0.05 0.135 0.362 0.166 0.387 0.197
NG.16.TOS - 4 <0.05 <0.05 <0.10 <0.05 0.186 0.584 0.243 0.560 0.160
NG.16.TOS -5 <0.05 <0.05 <0.10 <0.05 0879 0901 0.721 1.46 0.951
NG.16.TOS - 6 <0.05 <0.05 <0.10 <0.05 0.597 1.13 0.663 1.16 0.949
NG.16.TOS -7 <0.05 <0.05 <0.10 <0.05 0517 0.884 0.656 1.55 0.654
NG.16.TOS - 8 <0.05 <0.05 <0.10 <0.05 1.05 1.13 0.888 1.85 0.699
NG.16.TOS -9 <0.05 <0.05 <0.10 <0.05 0.153 0330 0.078 0.408 0.124
NG.16.TOS - 10 <0.05 <0.05 <0.10 <0.05 0.267 0.658 0.351 0.733 0.475
NG.16.TOS - 12 <0.05 <0.05 <0.10 <0.05 0.289 0506 0.255 0.435 0.112
NG.16.TRD - 1 <0.05 <0.05 <0.10 <0.05 0.071 0.380 0.269 0.474 0.288
NG.16.TRD - 2 <0.05 0,080 <0.10 0.080 1.62 2.27 1.28 1.75 1.99
NG.16.TRD -3 <0.05 0,059 <0.10 0.059 0.463 1.08 0.390 1.04 0.593
NG.16.TRD - 4 <0.05 0,076 <0.10 0.076 0.254 0456  0.345 1.10 0.683
NG.16.TRD -5 <0.05 <0.05 <0.10 <0.05 0.134 0807 0.330 0.962 0.294
NG.16.TRD - 6 <0.05 <0.05 <0.10 <0.05 0.127 0401 0.173 0.464 0.146
NG.16.TRD - 7 <0.05 <0.05 <0.10 <0.05 0.525 1.48 0.625 1.08 0.510
NG.16.TRD - 8 <0.05 <0.05 <0.10 <0.05 0.416 1.38 0.512 1.54 0.799
NG.16.TRD -9 <0.05 <0.05 <0.10 <0.05 0.330 1.22 0.431 1.36 0.747
NG.16.TRD - 10 <0.05 <0.05 <0.10 <0.05 0.243 0.631 0.432 0.818 0.358
NG.16.TRD - 11 <0.05 <0.05 <0.10 <0.05 0.263 1.32 0.521 1.06 0.524
NG.16.TRD - 12 <0.05 <0.05 <0.10 <0.05 0.673 1.17 0.873 1.32 1.53
NG.16.TRD - 13 <0.05 <0.05 <0.10 <0.05 0.886 1.37 0.645 0.998 0.940
NG.16.TRD - 14 <0.05 <0.05 <0.10 <0.05 0.355 0.825 0.504 1.12 0.872
NG.16.TRD - 15 <0.05 <0.05 <0.10 <0.05 0.268 1.025 0.486 1.04 0.298
NG.16.TRD - 16 <0.05 <0.05 <0.10 <0.05 0.444 0938 0.749 1.21 0.944
NG.16.TRD - 17 <0.05 <0.05 <0.10 <0.05 0.780 0.891 0.671 1.14 0.901
NG.16.TRD - 18 <0.05 <0.05 <0.10 <0.05 0.594 0.872  0.699 1.34 1.70
NG.16.TRD - 19 <0.05 <0.05 <0.10 <0.05 0.717 1640 0.833 1.50 0.750
NG.16.TRD - 20 <0.05 <0.05 <0.10 <0.05 0423 0911 0.356 0.682 0.219
NG.16.MUR - 1 <0.05 <0.05 <0.10 <0.05 1.25 3.91 2.03 2.16 1.18
NG.16.MUR - 2 <0.05 <0.05 <0.10 <0.05 0.754 2.04 1.01 1.14 0.840
NG.16.MUR -3 <0.05 <0.05 <0.10 <0.05 1.07 241 1.73 1.43 1.36
NG.16.MUR - 4 <0.05 <0.05 <0.10 <0.05 0.810 2.28 1.09 1.37 0.747
NG.16.MUR - 5 <0.05 <0.05 <0.10 <0.05 0.340 1.34 0.579 0.702 0.407
NG.16.MUR - 7 <0.05 <0.05 <0.10 <0.05 1.92 6.49 2.17 2.78 1.34
NG.16.MUR - 8 <0.05 <0.05 <0.10 <0.05 0365 0944 0.712 0.619 0.632
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1D PFTrDA  PFTeDA  PFHXDA  PFODcA  PFBS PFPS  PFHxXS PFHpS
NG.16.TOS -1 0.631 0.081 <0.15 <0.15 <0.05 0.448 0.448 3.11
NG.16.TOS - 2 1.24 0.194 <0.15 <0.15 <0.05 0.466 0.466 9.73
NG.16.TOS - 3 0.517 <0.10 <0.15 <0.15 <0.05 0.114 0.114 2.42
NG.16.TOS - 4 0.269 <0.10 <0.15 <0.15 <0.05 0.231 0.231 1.79
NG.16.TOS - 5 1.13 0.312 <0.15 <0.15 <0.05 0.540 0.540 8.58
NG.16.TOS - 6 1.22 0.321 <0.15 <0.15 <0.05 0.587 0.587 11.2
NG.16.TOS -7 1.07 0.151 <0.15 <0.15 <0.05 0.440 0.440 11.9
NG.16.TOS - 8 0.956 0.169 <0.15 <0.15 <0.05 0.944 0.944 12.9
NG.16.TOS -9 <0.10 <0.10 <0.15 <0.15 <0.05 0.165 0.165 1.57
NG.16.TOS - 10 0.148 <0.11 <0.15 <0.15 <0.05 0.214 0.214 4.14
NG.16.TOS - 12 0.220 <0.10 <0.15 <0.15 <0.05 0.687 0.687 2.67
NG.16.TRD -1 0.554 <0.10 <0.15 <0.15 <0.05 0.167 0.167 1.17
NG.16.TRD - 2 0.957 1.43 <0.15 <0.15 <0.05 1.59 1.59 16.8
NG.16.TRD - 3 0.776 0.132 <0.15 <0.15 <0.05 0.208 0.208 1.90
NG.16.TRD - 4 0.497 <0.10 <0.15 <0.15 <0.05 0.321 0.321 2.46
NG.16.TRD -5 0.799 <0.10 <0.15 <0.15 <0.05 0.240 0.240 3.27
NG.16.TRD - 6 0.264 <0.10 <0.15 <0.15 <0.05 0.190 0.190 0.64
NG.16.TRD - 7 1.186 0.393 <0.15 <0.15 <0.05 0321 0.321 4.15
NG.16.TRD - 8 0.847 <0.10 <0.15 <0.15 <0.05 0.480 0.480 4.43
NG.16.TRD -9 1.39 0.225 <0.15 <0.15 <0.05 0.190 0.190 6.81
NG.16.TRD - 10 0.662 <0.10 <0.15 <0.15 <0.05 0.245 0.245 3.76
NG.16.TRD - 11 0.544 <0.10 <0.15 <0.15 <0.05 0.251 0.251 5.54
NG.16.TRD - 12 1.32 0.339 <0.15 <0.15 <0.05 0.680 0.680 9.13
NG.16.TRD - 13 0.934 0.164 <0.15 <0.15 <0.05 0.545 0.545 8.73
NG.16.TRD - 14 0.766 0.174 <0.15 <0.15 <0.05 0.182 0.182 1.96
NG.16.TRD - 15 0.673 0.121 <0.15 <0.15 <0.05 0.166 0.166 3.69
NG.16.TRD - 16 0.862 0.214 <0.15 <0.15 <0.05 0.597 0.597 6.33
NG.16.TRD - 17 0.963 0.276 <0.15 <0.15 <0.05 2.13 2.13 21.6
NG.16.TRD - 18 1.01 0.335 <0.15 <0.15 <0.05 0.354 0.354 7.54
NG.16.TRD - 19 0.733 0.150 <0.15 <0.15 <0.05 0.246 0.246 7.42
NG.16.TRD - 20 0.507 <0.10 <0.15 <0.15 <0.05 0.210 0.210 1.95
NG.16.MUR - 1 0.978 0.375 <0.15 <0.15 <0.05 0.035 0.035 2.02
NG.16.MUR - 2 0.563 <0.10 <0.15 <0.15 <0.05 <0.05 <0.05 2.36
NG.16.MUR -3 0.964 0.464 <0.15 <0.15 <0.05 <0.05 <0.05 2.22
NG.16.MUR - 4 0.870 <0.10 <0.15 <0.15 <0.05 <0.05 <0.05 1.03
NG.16.MUR -5 0.287 <0.10 <0.15 <0.15 <0.05 0.116 0.116 0.45
NG.16.MUR - 7 131 <0.10 <0.15 <0.15 <0.05 0.056 0.056 3.02
NG.16.MUR - 8 0.352 <0.10 <0.15 <0.15 <0.05 <0.05 <0.05 0.871
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1D linPFOS | brPFOS  PFOSA PFNS PFDS 8:2FTS 6:2FTS 4:2FTS F-53B
NG.16.TOS -1 3.11 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 2 9.73 1.54 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 3 2.42 0.30 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 4 1.79 0.28 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 5 8.58 1.59 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 6 11.2 1.56 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS -7 11.9 1.55 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 8 12.9 2.56 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS -9 1.57 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 10 4.14 0.57 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TOS - 12 2.67 0.29 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD -1 1.17 0.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 2 16.8 3.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 3 1.90 0.35 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 4 2.46 0.31 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD -5 3.27 0.35 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 6 0.64 0.09 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 7 4.15 0.34 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 8 4.43 0.51 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD -9 6.81 1.09 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 10 3.76 0.47 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 11 5.54 1.04 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 12 9.13 1.34 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 13 8.73 1.56 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 14 1.96 0.43 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 15 3.69 0.43 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 16 6.33 0.47 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 17 21.6 1.87 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 18 7.54 0.60 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 19 7.42 1.06 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.TRD - 20 1.95 0.41 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.MUR - 1 2.02 0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.MUR - 2 2.36 0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.MUR -3 2.22 0.54 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.MUR - 4 1.03 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.MUR -5 0.45 0.07 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.MUR - 7 3.02 0.81 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
NG.16.MUR - 8 0.871 0.24 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
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Table F4. Concentrations of PFAS compounds in feathers (ng/g ww) of goshawk nestlings
(pooled per nest) from Troms (TOS), Trgndelag (TRD) and Murcia (MUR).

1D PFBA PFPA PFHXA PFHpA PFOA PFNA PFDA PFUnDA  PFDoDA
NG.16.TOS-1 <0.27 <0.27 <0.19 <0.27 <0.21 <0.26 <0.26 0.49 <0.14
NG.16.TOS - 2 <0.27 <0.27 <0.19 <0.27 <0.21 <0.26 0.27 1.25 0.21
NG.16.TOS - 3 <0.27 <0.27 <0.19 <0.27 <0.21 <0.26 <0.26 <0.18 <0.14
NG.16.TOS - 4 <0.27 <0.27 <0.19 <0.27 <0.21 0.37 0.42 0.62 <0.14
NG.16.TOS -5 <0.27 <0.27 <0.19 <0.27 <0.21 <0.26 <0.26 <0.18 <0.14
NG.16.TOS - 6 <0.27 <0.27 <0.19 <0.27 0.21 0.62 <0.26 1.37 1.08
NG.16.TOS - 7 <0.27 <0.27 <0.19 <0.27 <0.21 0.68 <0.26 1.65 0.73
NG.16.TOS - 8 <0.27 <0.27 <0.19 <0.27 <0.21 <0.26 <0.26 <0.18 <0.14
NG.16.TOS -9 <0.27 <0.27 <0.19 <0.27 <021 <0.26 <0.26 <0.18 <0.14
NG.16.TOS - 10 <0.27 <0.27 <0.19 <0.27 <0.21 0.54 <0.26 1.82 <0.14
NG.16.TOS - 12 <0.27 <0.27 <0.19 <0.27 <0.21 <0.26 <0.26 <0.18 <0.14
NG.16.TRD - 1 <0.27 <0.27 <0.19 <0.27 0.43 1.13 <0.26 1.05 <0.14
NG.16.TRD - 2 <0.27 <0.27 <0.19 <0.27 <021 <0.26 <0.26 0.52 <0.14
NG.16.TRD -3 <0.27 <0.27 <0.19 <0.27 <0.21 0.28 0.58 0.90 1.97
NG.16.TRD - 4 <0.27 <0.27 <0.19 <0.27 <0.21 0.34 <0.26 0.50 <0.14
NG.16.TRD - 5 <0.27 <0.27 <0.19 <0.27 <0.21 0.57 0.35 0.54 0.41
NG.16.TRD - 6 <0.27 <0.27 <0.19 <0.27 <0.21 0.41 <0.26 0.82 0.43
NG.16.TRD - 7 <0.27 <0.27 <0.19 <0.27 <0.21 <0.26 <0.26 0.54 <0.14
NG.16.TRD -8 <0.27 <0.27 <0.19 <0.27 <0.21 1.19 <0.26 0.56 1.09
NG.16.TRD -9 <0.27 <0.27 <0.19 <0.27 <0.21 0.30 <0.26 0.97 0.53
NG.16.TRD - 10 <0.27 <0.27 <0.19 <0.27 <0.21 0.79 <0.26 0.61 0.76
NG.16.TRD - 11 <0.27 <0.27 <0.19 <0.27 0.83 0.54 <0.26 0.72 0.56
NG.16.TRD - 12 <0.27 <0.27 <0.19 <0.27 0.24 0.53 <0.26 1.05 <0.14
NG.16.TRD - 13 <0.27 <0.27 <0.19 <0.27 <0.21 0.45 0.33 1.13 0.96
NG.16.TRD - 14 <0.27 <0.27 <0.19 <0.27 <0.21 0.47 0.29 0.86 0.61
NG.16.TRD - 15 <0.27 <0.27 <0.19 <0.27 0.64 0.36 <0.26 0.86 0.23
NG.16.TRD - 16 <0.27 <0.27 <0.19 <0.27 <0.21 0.84 0.38 0.76 0.59
NG.16.TRD - 17 <0.27 <0.27 <0.19 <0.27 <0.21 0.66 0.46 1.01 1.63
NG.16.TRD - 18 <0.27 <0.27 <0.19 <0.27 0.27 0.38 0.51 1.15 1.59
NG.16.TRD - 19 <0.27 <0.27 <0.19 <0.27 0.49 1.68 0.52 1.48 2.62
NG.16.TRD - 20 <0.27 <0.27 <0.19 <0.27 <0.21 0.58 0.26 0.91 0.61
NG.16.MUR - 1 <0.27 <0.27 <0.19 <0.27 <0.21 0.82 <0.26 <0.18 <0.14
NG.16.MUR - 2 <0.27 <0.27 <0.19 <0.27 0.46 1.18 1.04 2.04 1.15
NG.16.MUR - 3 <0.27 <0.27 <0.19 <0.27 0.28 0.62 0.73 1.08 0.70
NG.16.MUR - 4 <0.27 <0.27 <0.19 <0.27 0.38 <0.26 0.82 1.24 1.40
NG.16.MUR - 5 <0.27 <0.27 <0.19 <0.27 <0.21 1.00 <0.26 0.88 0.31
NG.16.MUR -7 <0.27 <0.27 <0.19 <0.27 0.24 0.35 0.30 0.57 0.28
NG.16.MUR - 8 <0.27 <0.27 <0.19 <0.27 0.52 1.34 1.12 2.47 1.22
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1D PFTrDA  PFTeDA PFHXDA  PFODcA PFBS PFPS  PFHxS PFHpS
NG.16.TOS - 1 0.45 0.47 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TOS - 2 1.42 0.36 <0.20 <0.20 <0.10 <0.10 2.72 <0.13
NG.16.TOS - 3 0.33 <0.20 <0.20 <0.20 <0.10 <0.10 1.18 <0.13
NG.16.TOS - 4 0.27 <0.20 <0.20 <0.20 <0.10 <0.10 3.79 0.78

NG.16.TOS -5 0.98 0.41 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TOS - 6 1.11 <0.20 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TOS - 7 1.26 0.79 <0.20 <0.20 <0.10 <0.10 1.77 <0.13
NG.16.TOS - 8 <0.19 <0.20 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TOS -9 0.26 0.23 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TOS - 10 0.50 0.36 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TOS - 12 0.57 0.31 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TRD - 1 0.70 0.45 <0.20 <0.20 <0.10 <0.10 <0.39 1.05

NG.16.TRD - 2 1.90 0.81 <0.20 <0.20 <0.10 <0.10 1.70 0.21

NG.16.TRD -3 4.04 5.26 1.06 1.06 <0.10 <0.10 3.97 <0.13
NG.16.TRD - 4 2.07 0.63 <0.20 <0.20 <0.10 <0.10 3.22 <0.13
NG.16.TRD - 5 3.00 0.84 <0.20 <0.20 <0.10 <0.10 1.76 <0.13
NG.16.TRD - 6 1.84 0.47 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TRD - 7 2.16 0.34 <0.20 <0.20 <0.10 <0.10 2.48 0.28

NG.16.TRD - 8 3.50 1.08 <0.20 <0.20 <0.10 <0.10 <0.39 0.20

NG.16.TRD -9 3.21 0.81 <0.20 <0.20 <0.10 <0.10 5.34 0.25

NG.16.TRD - 10 341 0.78 <0.20 <0.20 <0.10 <0.10 2.01 <0.13
NG.16.TRD - 11 1.80 0.40 <0.20 <0.20 <0.10 <0.10 1.85 <0.13
NG.16.TRD - 12 2.42 0.69 <0.20 <0.20 <0.10 <0.10 2.52 0.52

NG.16.TRD - 13 2.59 1.23 <0.20 <0.20 <0.10 <0.10 2.33 0.24

NG.16.TRD - 14 2.85 1.39 <0.20 <0.20 <0.10 <0.10 2.97 <0.13
NG.16.TRD - 15 241 0.28 <0.20 <0.20 <0.10 <0.10 1.74 <0.13
NG.16.TRD - 16 2.00 0.66 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.TRD - 17 2.32 1.70 <0.20 <0.20 <0.10 <0.10 <0.39 0.85

NG.16.TRD - 18 1.97 1.59 <0.20 <0.20 <0.10 <0.10 <0.39 0.26

NG.16.TRD - 19 2.61 2.09 151 151 <0.10 <0.10 <0.39 <0.13
NG.16.TRD - 20 1.74 0.55 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.MUR - 1 1.71 <0.20 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.MUR - 2 1.64 1.01 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.MUR - 3 1.25 0.54 <0.20 <0.20 <0.10 <0.10 1.67 <0.13
NG.16.MUR - 4 1.32 0.97 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.MUR - 5 1.21 <0.20 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.MUR -7 0.67 0.22 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
NG.16.MUR - 8 1.08 <0.20 <0.20 <0.20 <0.10 <0.10 <0.39 <0.13
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1D linPFOS  brPFOS  PFOSA PFNS PFDS 8:2FTS 6:2FTS 4:2FTS F-53B
NG.16.TOS - 1 <0.05 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 2 2.33 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 3 1.40 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 4 <0.05 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS -5 1.67 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 6 2.23 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 7 6.69 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 8 <0.05 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS -9 <0.05 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 10 0.84 <0.05 0.36 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TOS - 12 1.01 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 1 6.24 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 2 1.14 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD -3 5.47 <0.05 0.43 <0.05 <0.10 0.63 <6.04 0.63 <0.05
NG.16.TRD - 4 1.48 <0.05 0.33 <0.05 <0.10 0.20 <6.04 0.20 <0.05
NG.16.TRD - 5 1.36 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 6 0.90 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 7 <0.05 <0.05 <0.20 <0.05 <0.10 0.24 <6.04 0.24 <0.05
NG.16.TRD - 8 2.46 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD -9 1.27 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 10 2.17 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 11 2.12 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 12 3.14 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 13 5.13 <0.05 0.38 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 14 4.63 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 15 1.22 <0.05 0.47 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 16 1.63 <0.05 <0.20 <0.05 <0.10 0.17 <6.04 0.17 <0.05
NG.16.TRD - 17 3.57 <0.05 0.65 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 18 9.38 <0.05 0.70 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.TRD - 19 6.31 <0.05 <0.20 <0.05 <0.10 0.59 <6.04 0.59 <0.05
NG.16.TRD - 20 414 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.MUR - 1 <0.05 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.MUR - 2 1.93 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.MUR - 3 0.90 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.MUR - 4 1.07 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.MUR - 5 <0.05 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.MUR -7 <0.05 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
NG.16.MUR - 8 0.99 <0.05 <0.20 <0.05 <0.10 <0.10 <6.04 <0.10 <0.05
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Table G3. Rotated component matrix (loadings) containing estimates of the correlations
between the selected quantitative variables and the extracted components. Moderate-to-strong
correlations between PC1 and trophic level, PFHXS (p), linPFOS (p), brPFOS (p) and linPFOS
(f). Moderate-to-strong correlations between PC1 and PFOA (p), PFNA (p), PFUNDA (p),
PFDoDA (p), PFTrDA (p), PFUNDA (f) and &*3C.

PC1 PC2
PFHXS (p) .075 .852
linPFOS (p) 241 909
brPFOS (p) .352 .804
PFOA (p) .908 215
PFNA (p) 919 -.217
PFDA (p) 963 -.075
PFUNDA (p) .906 190
PFDoDA (p) 752 431
PFTrDA (p) 626 453
linPFOS (f) ,126 714
PFUNDA (f) ,764 -,017
PFTrDA (f) ,090 ,517
Age -.303 502
Trophic level -142 834
Body condition 167 123
d13C 634 -.546

Table G4. PCA individual scores (vector) corresponding to investigated nests (ID), according
to their loadings in a two-dimensional space delimited by PC1 and PC2. NG.16.TOS — 7 and
NG.16.TOS — 11 are left blank owing to missing stable isotope and pollutant data, respectively.

ID Region PCl1 PC2 ID Region PC1 PC2
NG.16.TOS - 1 Troms |-0.85 -0.62 NG.16.TRD -9 Trendelag | -0.09 0.67
NG.16.TOS - 2 Troms 0.47 0.55 NG.16.TRD-10  Tregndelag | -0.63 -0.18
NG.16.TOS - 3 Troms |-1.19 -0.62 NG.16. TRD-11  Tregndelag | -0.30  0.17
NG.16.TOS - 4 Troms |-1.03 -0.63 NG.16. TRD-12  Trondelag | 053  1.23
NG.16.TOS - 5 Troms 0.23 044 NG.16. TRD-13  Trondelag | 0.09  1.08
NG.16.TOS - 6 Troms 0.36 0.77 NG.16. TRD-14  Trondelag | -0.32 -0.04
NG.16.TOS - 7 Troms - - NG.16.TRD -15  Tregndelag | -0.50 -0.29
NG.16.TOS - 8 Troms 053 1.17 NG.16.TRD-16  Trendelag | -0.19 0.73
NG.16.TOS - 9 Troms |-1.30 -0.50 NG.16.TRD -17  Trendelag | 0.02  2.85
NG.16.TOS-10  Troms |-0.55 -0.37 NG.16.TRD-18  Trgndelag | 0.53  0.86
NG.16.TOS-11  Troms - - NG.16.TRD-19  Tregndelag | 0.27  0.39
NG.16.TOS-12  Troms |-0.88 -0.27 NG.16.TRD-20  Tregndelag | -1.00 0.01
NG.16.TRD-1 Tregndelag | -1.03 -0.59 NG.16.MUR -1 Murcia 239 -1.25
NG.16.TRD-2 Trgndelag | 1.26 2.61 NG.16.MUR - 2 Murcia 0.74 -1.26
NG.16.TRD -3 Tregndelag | -0.54 -0.08 NG.16.MUR - 3 Murcia 141 -0.83
NG.16.TRD -4 Tregndelag | -0.51 -0.33 NG.16.MUR - 4 Murcia 082 -1.20
NG.16.TRD -5 Tregndelag | -0.54 -0.45 NG.16.MUR -5 Murcia -0.13 -1.64
NG.16.TRD -6 Trgndelag | -1.19 -0.50 NG.16.MUR - 7 Murcia 358 -141
NG.16.TRD -7 Tregndelag | -0.19 0.43 NG.16.MUR - 8 Murcia -0.34 -1.08
NG.16.TRD-8 Tregndelag | 0.09 0.20
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Table G5. Alternative candidate models predicting variation in plasma levels of individual
PFASs (ng/mL) in relation to nestling age, trophic level and dietary carbon source of Norwegian
goshawk nestlings (n=30). Alternative models are shown if their AAIC<2 (relative to the most

parsimonious).

log(PFOA) B SE t p-val
intercept -2.58 0.54 -4.79 <0.001
TL 0.41 0.10 5.17 <0.001
Age 0.02 0.02 1.22 0.24

F(1,28)=15.50 (p<0.001) R?=0.53 AAIC = 1.10

log(brPFOS) B SE t p-val
intercept -2.78 0.88 -3.16 0.04
TL 0.49 0.13 3.77 0.001
Age 0.02 0.03 0.83 0.41

F(1,28)=8.15 (p=0.002) R?=0.38 AAIC = 1.92

log(PFTrDA) B SE t p-val
intercept -0.665 0.37 -1.80 0.083
TL 0.24 0.06 4.36 <0.001
Age 0.01 0.01 -1.09 0.29

F(1,28)=9.57 (p=0.001) R2=0.42 AAIC =1.10
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Figure H2. Correlation plots of concentrations in feathers (ng/g ww) and plasma (ng/mL) from
goshawk nestlings from Murcia, Troms and Trendelag. Plasma concentrations represent
individual burdens whereas feathers were pooled per nest.
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percentiles, whiskers correspond to 95% confidence intervals and outliers are shown as dots.
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