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Adhesion scoring.

0. No visual adhesion of tissues.

1. Very slight adhesion.

2. Minor adhesion.

3. Moderate adhesions

4. Major adhesion extensively
interconnecting internal
organs

5. Extensive severe adhesion in
nearly every internal organ
in the abdominal cavity

Vaccine remnant scoring.

0. No visual vaccine

1. Splotch of oil-adjuvant vaccine

2. Very small smear of vaccine
0.5-1lmm

3. Small smear of vaccine under
1-2 mm

4. Moderate smear of vaccine
2-3 mm

5. Vesicles of size from 3-4 mm

Gross pathology scoring

Gross pathology scoring
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Skin—model 1

Histopathological finding Control  Treatment Total Treatment Temperature Time

No histopathological changes 2 48 70 Base outcome

| Focal superficial inflammation 1 0 1 Ns NS NS
Focal thin epidermis and some mild inflammation 1 0 1 NS NS NS
Focal mild inflammation of the dermis 0 1 1 NS NS NS
Focal mild inflammation of the epidermis 0 4 4 NS NS NS
Multifocal epidermal mild inflammation 0 1 1 NS NS NS
Total ‘ 24 ‘ 54 78

Skin—model 2
Histopathological finding Control  Treatment Total Treatment Temperature Time
No histopathological changes 22 48 70 Base outcome
Any histopathological changes 2 6 8 NS ‘ NS NS
Total 24 54 78 ‘

Intestine
Histologic finding Treatment  Total
No histopathological changes 24 54 78
Focal minimal lesions 0 1 1 ‘
Total 24 55 79 ‘

Eye—model 1
Histologic finding Control  Treatment Total Treatment Temperature Time
No histopathological changes 19 12 61 Base outcome
Retrobulbar hemorrhage, mild 1 0 1 NS NS NS
Very mild loss of the corneal epithelium 1 0 1 NS NS NS
[ Focal loss of the corneal epithelium and conjunctival epithelium 1 0 1 NS NS NS
Focal loss of the conjunctival epithelium ‘ 1 0 1 NS ‘ NS NS
Focal loss of the conjunctival epithelium, mild 0 ‘ 1 1 NS NS NS
Focal loss of the corneal epithelium 0 1 1 NS ‘ NS NS
Corneal epithelial loss, fresh, mild 0 1 1 NS NS NS
Focal loss of the corneal epithelium by limbus 0 ‘ 1 1 NS NS NS
[ Focal loss of epithelium in the conjunctiva, mild 0 1 1 NS NS NS
Focal minimal loss of the conjunctival epithelium 0 1 1 NS NS NS
Mild focal inflammation of retrobulbar adipose tissue 0 1 1 NS NS NS
Mild retrobulbar infiltration of inflammatory cells 0 1 1 NS NS NS
Mild subcapsular cataract 0 1 1 NS NS NS
Possible mild focal loss of the conjunctival epithelium 0 1 1 NS ‘ NS NS
Focal erosion in the conjunctiva, mild 0 1 1 NS NS NS
Total 23 53 76

Eye—model 2
Histologic finding Control  Treatment Total Treatment Temperature Time
No histopathological changes 19 42 61 Base outcome
Any histopathological changes 4 11 15 NS NS NS
Total 23 53 76

Two different models were built for skin (A-B) and eye (D-E) tissues while one model was built for intestine (C). Cage was included as a random effect in model 2. Each table shows the
description of histologic finding, the number of entries per group, and the statistical significance of the selected predictors. NS, not statistically significant (p > 0.05).
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(B) Timepoints

(A) Tanks

HE Replicates per time point
Control Control 3 (0 at day 78)

Tr. 1.1 Tr. 11 I (2 at day 78)

Tr. 1.2 Tr. 1.2 ‘ 3 (2 at day 78)

(C) Histology

CaO treatment Histology
1 02gL Yes
4 02gL Yes
8 02gL -
11 02 gL Yes
15 02gL -
18 - Yes

(D) Scoring system

Tissue Parameter Score Extension

Gills Vascular damage in the lamellae 0-4 0 0% of respiratory gill tissue
Hyperplasia of the lamellae 0-4 1 < 0% of respiratory gill tissue
Inflammation of the lamellae 0-4 2 10%-25% of respiratory gill tissue
Necrosis of deeper tissue 0-4 3 25%-50% of respiratory gill tissue

Intestine Various - 4 > 50% of respiratory gill tissue

Eye Various -

Skin Various -

(A) The fish were held at either a low or a high temperature. At each temperature, two tanks were assigned to the “treatment” group (Tr.1.1 and Tr.1.2) as technical replicates and one to the
“control” group. Three fish were sampled at each time point. In addition, two fish per tank were sampled from the treatment group at day 78. (B) The experiment lasted for 78 days. Treatment
tanks were exposed to CaO 200mg/L twice a week for 3 consecutive weeks. Tissues were collected twice in week 1, then once a week afterwards. (C) Four parameters were assessed and scored on
gills tissues. For intestine, eye, and skin samples, a detailed report of histopathological findings was produced. (D) The scoring system was based on the extension of the histologic damage, from a

score of 0 (0% extension) to a score of 4 (> 50% extension).
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(A) Inflammation Coefficient Standard error p-value 95% ClI
Time ‘ 0.04 0.02 0016 0.007 0.065
*Cage ‘ 1.23E-33 247B-17

Number of observations: 79

Log-likelihood: -33.90

Wald % 5.77

Prob > 0.0163

(B) Hyperplasia Coefficient Standard error p-value 95% Cl

Temp ‘ 1.059 0.483 0.028 0.112 2.005
Time ‘ 0044 0015 0.003 0015 0073
*Cage 5.11E-33 5.59E-17

Number of observations: 78
Log-likelihood: -53.23
Wald % 12.60

Prob > 3% 0.0018

(C) Vascular injuries Coefficient Standard error p-value 95% ClI
Treatment ‘ 4.00 1.06 <0.001 1.916 6.087
*Cage ‘ 428E-33 3.69E-17

Number of observations: 78
Log-likelihood: -41.60
Wald % 14.14

Prob > %% 0.0002

MOLR for gills parameters inflammation (A), hyperplasia (B) and vascular injuries (C). In all models, temperature, treatment, time, and interaction between treatment and temperature were
included as fixed effects and cage as a (*)random effect. Each final model includes only statistically significant predictors (p <0.05). (CI) confidence intervals.
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Total

(A) Inflammation
Control

12°C  Total

4.2% 8.3% 12.5% 1.8% 3.6%
11 10 21 25 | 23
45.8% 41.7% 87.5% 45.5% 41.8%

1 3
1.8% 5.5%
24

(C) Vascular injuries

Treatment

122€

Total

5.4%

48

87.3%

Total

(B) Hyperplasia

Control

12°C  Total 58E

21.7% 65.2% 25.5%
6 8 13
26.1% 34.8% 23.6%
23

(D) Necrosis

Treatme

12°C  Total

45.5%

28

50.9%

3.6%

55

Control Treatment Control
12°C  Total 52C 12°C  Total 12°C  Total 5:@
12 11 23 7 9 16 12 12 24 17 19 36
0 i 0
50.0% 45.8% 95.8% 13.0% 16.7% 29.7% 50.0% 50.0% 100.0%  309% 34.5% 65.5%
1 1 20 17 37 10 7 17
1 1
42% 4.2% 37.0% 315% 68.5% 18.2% 12.7% 30.9%
1 1 1 1 2
2 2
1.9% 1.9% 1.8% 1.8% 3.6%
Total 24 54 Total 24 55,

The number of fish categorized per score temperature and group is presented for four gill damage categories: inflammation (A), hyperplasia (B), vascular damages (C), and necrosis (D). The
scores indicate the extension of the lesion from 0 to 4 (Table 1). No scores above 2 were reported for any of the parameters. Lesions are indicated as counts and percentage distribution in the
control and treatment groups at 5°C and 12°C water temperature.
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Necrosis

Control Treatment
No damage (1) (score = 0) 24 36 60
Damage (n) (score > 1) 0 19 19
Total (n) 24 55 79
Risk 0 0.35 0.24
Risk difference 95% CI 2 p-value
0.35 022 0.47 1092 0.001

The table reports the number of healthy (score = 0) and necrotic (score > 1) samples in the treatment and control groups. The risk of necrosis is reported for each group together with risk
difference, the 95% confidence interval (CI) Pearson’s chi-squared value, and p-value. (1) number of replicates.
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