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Supplementary Table S1. Effect of treatment with 120 M FeSO4 on membrane lipid peroxidation in frozen-thawed sperm of 18 Holstein bulls based on fertility ranking (Least Square Means)
	
	High Fertility
	Low Fertility

	Fe induction
	No FeSO41
	FeSO42
	No FeSO41
	FeSO42

	Sperm (%)
	
	
	
	

	NPV
	40.40
	40.76
	40.12
	40.18

	PV
	0.52a
	1.21b
	0.51a
	1.41b


NPV = viable sperm without lipid peroxidation; PV = viable sperm with lipid peroxidation
1 Treatment without 120 M FeSO4. 
2 Treatment with 120 M FeSO4
a,b Values within a row with different superscripts differ significantly at P<0.05.

Supplementary Table S2. Spearman correlation coefficients and significance among computer-assisted semen analysis and flow cytometry semen quality parameters performed on 18 Holstein bulls 
	
	ACT
	HYP
	BCF
	VCL
	VAP
	STR
	ALH
	VSL
	LIN
	VIAB
	AIV
	HMMP
	LDV
	NPV
	NPVFe
	ALPHA-T
	ATSD
	%DFI
	%HG

	MTOT
	0.25
**
	-0.01
ns
	0.06
ns
	-0.02
ns
	-0.07
ns
	0.32
***
	0.28
***
	0.14
ns
	0.26
**
	0.45
***
	0.36
***
	0.29
***
	0.43
***
	0.48
***
	0.46
***
	-0.08
ns
	-0.08
ns
	-0.18
*
	-0.04
ns

	ACT
	
	-0.69
***
	0.04
ns
	-0.23
**
	-0.25
**
	0.96
***
	0.10
ns
	0.44
***
	0.88
***
	0.01
ns
	-0.01
ns
	-0.06
ns
	0.03
ns
	-0.04
ns
	-0.02
ns
	0.13
ns
	0.26
**
	0.06
ns
	0.07
ns

	HYP
	
	
	-0.03
ns
	0.23
**
	0.04
ns
	-0.59
***
	0.43
***
	-0.41
***
	-0.74
***
	0.07
ns
	0.13
ns
	0.11
ns
	0.12
ns
	0.20
*
	0.20
*
	-0.10
ns
	-0.21
**
	-0.09
ns
	-0.03
ns

	BCF
	
	
	
	0.89
***
	0.89
***
	-0.04
ns
	-0.44
***
	0.85
***
	0.36
***
	0.42
***
	0.38
***
	0.11
ns
	0.14
ns
	0.35
***
	0.35
***
	0.01
ns
	0.16
ns
	0.13
ns
	0.13
ns

	VCL
	
	
	
	
	0.92
***
	-0.31
***
	-0.31
***
	0.68
***
	0.01
ns
	0.39
***
	0.37
***
	0.12
ns
	0.12
ns
	0.38
***
	0.38
***
	-0.03
ns
	0.09
ns
	0.11
ns
	0.20
*

	VAP
	
	
	
	
	
	-0.36
***
	-0.58
***
	0.71
***
	0.08
ns
	0.35
***
	0.28
***
	0.09
ns
	0.03
ns
	0.29
***
	0.27
**
	-0.01
ns
	0.08
ns
	0.14
ns
	0.14
ns

	STR
	
	
	
	
	
	
	0.24
**
	0.35
***
	0.84
***
	0.04
ns
	0.03
ns
	-0.04
ns
	0.06
ns
	0.02
ns
	0.04
ns
	0.08
ns
	0.22
**
	0.01
ns
	0.05
ns

	ALH
	
	
	
	
	
	
	
	-0.41
***
	-0.21
*
	-0.04
ns
	0.03
ns
	0.04
ns
	0.20
*
	0.09
ns
	0.11
ns
	-0.11
ns
	-0.11
ns
	-0.16
ns
	-0.02
ns

	VSL
	
	
	
	
	
	
	
	
	0.69
***
	0.38
***
	0.31
***
	0.07
ns
	0.11
ns
	0.30
***
	0.30
***
	-0.01
ns
	0.23
**
	0.12
ns
	0.18
*

	LIN
	
	
	
	
	
	
	
	
	
	0.15
ns
	0.11
ns
	-0.03
ns
	0.06
ns
	0.06
ns
	0.07
ns
	0.10
ns
	0.28
***
	0.11
ns
	0.06
ns

	VIAB
	
	
	
	
	
	
	
	
	
	
	0.63
***
	0.45
***
	0.52
***
	0.69
***
	0.70
***
	-0.11
ns
	-0.10
ns
	-0.18
*
	0.12
ns

	AIV
	
	
	
	
	
	
	
	
	
	
	
	0.44
***
	0.39
***
	0.65
***
	0.63
***
	-0.08
ns
	-0.01
ns
	-0.07
ns
	0.16
ns

	HMMP
	
	
	
	
	
	
	
	
	
	
	
	
	0.38
***
	0.52
***
	0.52
***
	-0.06
ns
	-0.30
***
	-0.22
**
	0.09
ns

	LDV
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.54
***
	0.55
***
	-0.18
*
	-0.29
***
	-0.30
***
	-0.01
ns

	NPV
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.97
***
	-0.20
*
	-0.23
**
	-0.27
**
	0.01
ns

	NPVFe
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	-0.23
**
	-0.24
**
	-0.28
***
	0.02
ns

	ALPHA-T
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.46
***
	0.55
***
	0.01
ns

	ATSD
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.65
***
	0.05
ns

	%DFI
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.14
ns


MTOT = (%) total motility; ACT = (%) active cells; HYP = (%) hyperactive cells; BCF = (Hz) beat cross-frequency; VCL = (µm⁄s) curvilinear velocity; VAP = (µm ⁄ s) average path velocity; STR = (%) straightness; ALH = (µm) amplitude of lateral head displacement; VSL = (µm⁄s) straight-line velocity; LIN = (%) linearity; VIAB = (%) viability; AIV = (%) intact acrosome viable sperm; HMMP = (%) high mitochondrial membrane potential sperm; LDV = (%) viable sperm with low membrane lipid disorder; NPV = (%) viable sperm without lipid peroxidation; NPVFe = (%) viable sperm without lipid peroxidation, Fe-induction; ALPHA-T = red/[red+green] fluorescence intensity; ATSD = ALPHA-T standard deviation; %DFI = (%) fragmented DNA sperm; %HG = (%) high green fluorescence sperm.
*P<0.05, **P<0.01, ***P<0.001, ns = not significant.
