Supplementary Material
1 Tables

Table S1. Number of fish used in the behavior analysis for each chemical treatment. Each treatment began with
96 embryos.

Behavior Analysis

Removed
Media Mortality = Removed due to
Concentration Mortality at 120 due to Tracking Final
Chemical (ppm) at 96 hpf hpf deformities Problems Total
PFOA 0 0 0 0 0 88
188 0 0 0 1 87
242 1 2 1 1 90
253 0 2 0 1 93
294 4 11 0 1 84
375 6 16 0 1 79
PFHXS 0 2 2 0 0 94
6.35 1 2 1 0 94
8.70 0 0 0 89
10.15 1 16 5 0 75
11.50 0 39 7 0 50
14.35 2 52 10 1 33
PFOS 0 2 2 NA NA NA
1.21 0 NA NA NA
1.40 2 13 NA NA NA
1.86 1 31 NA NA NA
2.03 2 50 NA NA NA
2.42 9 59 NA NA NA




Table S2. Description of behavior endpoints examined in this study.

Behavior Endpoint

Definition

Total Distance Traveled
(mm)

Total Time Swimming (sec)

Overall Step Length (mm)

Overall Step Length
Variation

Overall Turning Angle

Overall Turning Angle
Variation

Swimming Bouts (per sec)

Swimming Bout Duration
(sec)

Swimming Bout Speed
(mm/s)

Swimming Bout Turning
Angle

Startle Magnitude
(mm/sec)
Startle Response time (sec)

Startle Distance (mm)

Distance after Startle (mm)

Total distanced traveled during swimming bouts for the entire 24 minute
assay.

Total time embryo was swimming during 24 minute test.

Per frame distance traveled during a 0.033 second period (one frame to
the next) averaged over the entire 24 minute test [i.e. includes zeros when
fish moved less than 1 mm/s for more than 5 frames (0.166 sec)].

Standard deviation of distance traveled during 0.033 second period (one
frame to the next).

Turning angle during 0.033 second period (one frame to the next)
averaged over frames when fish were swimming. Ranges from -3.14 to
3.14, where negative values indicate right turns and positive values
indicate left turns.

Standard deviation of per frame turning angle during 0.033 second period
(one frame to the next).

The number of active swimming bouts per second. A swimming bout was
defined as movement at least 1 mm/s for more than 5 frames (0.166 sec).

Mean duration of all swimming bouts averaged over the 24 minute period.

Per frame swimming speed averaged during a swimming bout; average
bout speed averaged over the 24 minute period.

Per frame absolute turning angle averaged during a swimming bout;
average absolute turning angle averaged over the 24 minute period.
Ranges from -3.14 to 3.14, where negative values indicate right turns and
positive values indicate left turns.

Maximum velocity within 5 seconds after the startle after subtracting the
speed the embryo was swimming at the time of the startle

Difference in time between the startle and the maximum distance traveled
within 5 seconds after the startle

Distance traveled from the time of the startle to the time of startle
magnitude

Distance traveled from the time of the startle to 5 seconds after the startle




Table S3. Number of embryos in each pooled lipidomics sample

Number of Embryos used in Lipid Omics

Chemical Plate Oppm 188 ppm 242ppm 253 ppm 294 ppm 375 ppm

PFOA 2 8 8 8 8 6 5
5 8 8 7 8 7 7
9 8 8 8 8 7 8
10 8 8 8 6 6 8
12 8 8 8 8 7 6
10.2 11.5 14.4
Oppm 6.4ppm 8.7 ppm ppm ppm ppm
PFHxS 4 8 8 6 0 0 0
5 8 7 7 3 0 0
6 7 8 8 0 0 0
11 7 8 4 6 0 0
1 8 8 8 5 4 3
2 8 8 8 6 4 2
1.21 1.40 1.86 2.03 242
0 ppm ppm ppm ppm ppm ppm
PFOS 1 8 8 7 7 4 3
2 7 8 7 8 6 2
3 8 8 8 7 3 3
4 8 7 7 6 5 3
5 8 8 7 7 2 2
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Table S5. Parameters and setting for the XEVO-TQS#WAA627 instrument to determine lipid
quantities using in the lipidomics analysis. Method a: animalPL-negPG022219.EXP method:
continuous infusion from loop, method b: FFA-negMS1-032917.EXP. Constant settings included:
Automatic cycle time, source temperature of 1500C, desolvation temperature of 2500C, cone gas
flow of 150 L/Hr, desolvation gas flow of 650 L/Hr, nebuliser gas flow of 7 bar, acquisition cone
voltage of 40V, and data subtraction of (1, 40, 0.01).

Found in supplementary .xlsx file

Table S6. List of lipids examined in this study.

Found in supplementary .xlIsx file

Table S7. Results from individual permutation ANOV As conducted in this study.

Found in supplementary .xlsx file

Table S8. Results from Tukey HSD pairwise comparison tests.

Found in supplementary .xIsx file

Table S9. Significant results from Tukey HSD significant pairwise comparison tests organized to
show which endpoint increased (green) or decreased (red) after exposure to various PFASs chemical
concentrations.

Found in supplementary .xlsx file
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