Supplementary data

[bookmark: _Hlk108379454]Oxidative stress, gene expression and histopathology of cultured gilthead sea bream (Sparus aurata) naturally co-infected with Ergasilus sieboldi and Vibrio alginolyticus 

[bookmark: _Hlk44273393][bookmark: _Hlk45484894][bookmark: _Hlk98749573][bookmark: _Hlk69834337]Mahmoud Abou-Okada 1*, Maha M. Rashad 2, Ghada E. Ali 2, Shimaa Abdel-Radi 3, Azza Hassan 4

[bookmark: _Hlk46684438]1 Department of Aquatic Animal Medicine and Management, Faculty of Veterinary Medicine, Cairo University, Giza, 12211, Egypt.
2 Department of Biochemistry and Chemistry of Nutrition, Faculty of Veterinary Medicine, Cairo University, Giza 12211, Egypt.
3 Department of Parasitology, Faculty of Veterinary Medicine, Cairo University, Giza, 12211, Egypt.
[bookmark: _Hlk44274018]4 Department of Pathology, Faculty of Veterinary Medicine, Cairo University, Giza, 12211, Egypt.

[bookmark: _Hlk46685832]*Corresponding author, Department of Aquatic Animal Medicine and Management, Faculty of Veterinary Medicine, Cairo University, Giza, 12211, Egypt.
E-mail addresses: abouokada.mm@cu.edu.eg; mahmoud.mehani@gmail.com (Mahmoud Abou-Okada)


Supplementary data Pages: 6
[bookmark: _Hlk98926341]Supplementary data Tables: 5
References




Table S1. The mean intensity of Ergasilus sieboldi infestation in the gill arches of naturally infected gilthead sea bream 
	Gill arch
	Mean* ± SEM
	F-value
	P-value

	[bookmark: _Hlk114774529]First gill arch (GA I)
	6.00 ± 0.707b
	21.059
	0.0001

	[bookmark: _Hlk114783281][bookmark: _Hlk114774540]Second gill arch (GA II)
	9.40 ± 0.748a
	
	

	[bookmark: _Hlk114774559]Third gill arch (GA III)
	12.20 ± 0.860a
	
	

	[bookmark: _Hlk114774580]Fourth gill arch (GA IV)
	4.80 ± 0.583b
	
	

	Total (four gill arches)
	           32.4 ± 1.29
	
	


Data are represented as mean ± SEM. Values are statistically significant at p value < .05 (One way ANOVA, Tukey post hoc., R 4.1.2). Columns with different superscript are statistically significant. 
*The mean intensity of infestation in the gill arches of gilthead sea bream represents the adult parasitic female. The adult parasitic female of E. sieboldi was determined and counted based on the morphology of E. sieboldi described by [1, 2].
[bookmark: _Hlk97725215]









Table S2. Antimicrobial susceptibility testing using disc diffusion method and MAR index of Vibrio alginolyticus isolates.
	Antimicrobial agents
	Isolate code
	# Tested antimicrobials
	# Antimicrobial resistance
	MAR index

	AMP10, E15
	VAM6
	7
	2
	0.286

	AMP10, E15, NV30, SXT25
	VASk3
	7
	4
	0.571

	AMP10, E15, OT30, DO30
	VASp1
	7
	4
	0.571

	AMP10, E15, NV30, SXT25, OT30, DO30
	VAK4
	7
	6
	0.857


[bookmark: _Hlk108039417]MAR index, multiple antibiotic resistance index; AMP, ampicillin; E, erythromycin; NV, novobiocin; SXT, sulfamethoxazole/trimethoprim; OT, oxytetracycline; DO, doxycycline; 10, 10 µg; 15, 15 µg; 30, 30 µg; 25, 25 µg; VAM, Vibrio alginolyticus isolated from muscle tissues of gilthead sea bream fish; VASK, Vibrio alginolyticus isolated from skin of gilthead sea bream fish; VASp, Vibrio alginolyticus isolated from spleen tissues of gilthead sea bream fish; VAK, Vibrio alginolyticus isolated from kidney tissues of gilthead sea bream fish. All tested isolates were susceptible to florfenicol (FFC 30).  




Table S3. Primers used for PCR.
	Primer name
	Sequence (5´-3´)
	Amplicon size (bp)
	References

	28S rRNA
	F: ACA ACT GTG ATG CCC TTA G
R: TGG TCC GTG TTT CAA GAC G
	688
	[3]

	16S rRNA
	F: CTG GAA CTG AGA CAC GGT CC
R: ACG CAC TTT TTG GGA TTC GC
	981
	This study*

	VptoxR gene
	F: GAG TTT GTT TGG CGT GAG CAA G
R: GGT TCA ACG ATT GCG TCA GAA G
	296
	This study*

	Collagenase gene
	F: CGA GTA CAG TCA CTT GAA AGC C
R: CAC AAC AGA ACT CGC GTT ACC
	738
	[4]

	tdh gene
	F: TGG AAT AGA ACC TTC ATC TTC ACC
R: GTA AAG GTC TCT GAC TTT TGG AC
	270
	[5]

	FlorR gene
	F: TCC TGA ACA CGA CGC CCG CTA T
R: TCA CCG CCA ATG TCC CGA CGA T
	960
	[6]


* Primer design by PrimerQuest® Tool. 
F, forward primer; R, reverse primer; bp, base pair




Table S4. PCR cycling conditions of different genes in this study.
	Gene
	Initial denaturation
	# Cycles
	Denaturation
	Annealing
	Extension
	Final extension

	18S rRNA
	94°C / 5 min
	30
	94°C / 30 s
	54°C / 30 s
	72°C / 60 s
	72°C / 5 min

	16S rRNA
	95°C / 10 min
	30
	94°C / 60 s
	55°C / 60 s
	72°C / 60 s
	72°C / 5 min

	VptoxR 
	95°C / 10 min
	35
	94°C / 60 s
	58°C / 30 s
	72°C / 60 s
	72°C / 5 min

	Collagenase 
	
	
	
	
	
	

	tdh 
	
	
	
	
	
	

	FlorR 
	95°C / 5 min
	35
	94°C / 30 s
	60°C / 60 s
	72°C / 60 s
	72°C / 5 min
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Table S5. Primers used for real-time qPCR. 
	Gene name
	Gene abbreviation
	Primer sequence (5′-3′)
	Primer size (bp)
	Tm (°C)
	GC%
	E (%)
	GenBank Acc. Num.
	References

	Interleukin-1β
	il-1β
	F: GCG AGC AGA GGC ACT TAG TC
	20
	60
	60
	103.5
	AJ277166
	[7]

	
	
	R: GGT AGG TCG CCA TGT TCA GT
	20
	
	55
	
	
	

	Tumor necrosis factor alpha
	tnf-α
	F: CTG TGG AGG GAA GAA TCG AG
	20
	60
	55
	112.93
	AJ413189
	[7]

	
	
	R: TCC ACT CCA CCT GGT CTT TC
	20
	
	55
	
	
	

	Cytochrome P450, family 1, subfamily A, member 1
	cyp1a1
	F: CGT GTT GAG TGG CAG TGA AA
	20
	60
	50
	101
	AF011223
	 [8]

	
	
	R: CTT TGC TGA CGT GTT CCT CC
	20
	
	55
	
	
	

	Glyceraldehyde-3-phosphate dehydrogenase
	gapdh
	F: CCA GCC AGA ACA TCA TCC
	18
	60
	55.5
	103.5
	DQ641630
	 [9]

	
	
	R: GCA GCC TTG ACG ACC TTC
	18
	
	61
	
	
	


[bookmark: _Hlk108038553]F, forward primer; R, reverse primer; Tm, annealing temperature; bp, base pair; E, amplification efficiency; Acc. Num., accession number.
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