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Supplemental Material
Interactions among nutrients
Although previous work has failed to show interactions among nutrients (Rius et al., 2010b, Appuhamy et al., 2011b, Appuhamy et al., 2012, Appuhamy et al., 2014, Arriola Apelo et al., 2014b, Yoder et al., 2020), we examined all the potential 2-way interactions among the linear energy and EAA terms in eqn. .  Reduction of the modified equation by backward elimination resulted in eqn. [S3.1] (Table S3).
Most of the interaction terms were only moderately correlated with the primary terms ranging from absolute values of 0.03 to 0.58.  However, the interaction of DErOMIn and NEAA was correlated with DErOMIn at -0.94, DENDFIn:Met with Met at -0.75, His:Phe with His at -0.76, Phe:Thr with Phe at -0.79, and Thr:NEAA with Phe at 0.78.  There were also a couple of correlations among the 2-way interaction terms that exceeded absolute values of 0.70.  While these may not seem overly concerning given the scope of the model, the model expansion destabilized parameter estimates based on the cross-evaluations (data not presented).  The DE terms for NDF and rOM had CV across the 500 solves of 1402 and 2670%, respectively.  The linear Ile, Leu, Lys, Met, and Val terms had CV of 909, 621, 127, 1688, and 593%, respectively.  Surprisingly, the interactions were all fairly stable having CV ranging from 19 to 60%.  Overall the model was not uniquely defined by the data, and the model parameters must be viewed with considerable skepticism.


[bookmark: _Ref49476559]Table S1.  A list of the publications that reported data used for the analyses.
	(Ahvenjarvi et al., 2006)
	(Choi et al., 2002b)
	(Harvatine and Allen, 2006b)

	(Ahvenjarvi et al., 2002)
	(Choung and Chamberlain, 1993)
	(Harvatine and Allen, 2006a)

	(Ahvenjarvi et al., 2000)
	(Chow et al., 1990)
	(Harvatine and Allen, 2006c)

	(Ahvenjärvi et al., 1999)
	(Christen et al., 2010)
	(Hristov et al., 2008)

	(Al-Dehneh et al., 1997)
	(Clark et al., 1977)
	(Hristov et al., 2004a)

	(Allen and Ying, 2012)
	(Colmenero and Broderick, 2006b)
	(Hristov et al., 2004b)

	(Appuhamy et al., 2011a)
	(Colmenero and Broderick, 2006a)
	(Hristov and Ropp, 2003)

	(Ardalan et al., 2010)
	(Colmenero and Broderick, 2006a)
	(Hristov et al., 2005)

	(Armentano et al., 1997)
	(Crocker et al., 1998)
	(Huhtanen et al., 2002)

	(Arriola Apelo et al., 2014a)
	(Davidson et al., 2008)
	(Illg et al., 1987)

	(Aschemann et al., 2012)
	(de Souza et al., 2017)
	(Ipharraguerre and Clark, 2005)

	(Austin et al., 1991)
	(Delgado-Elorduy et al., 2002a)
	(Ipharraguerre et al., 2005b)

	(Bach et al., 2000)
	(Delgado-Elorduy et al., 2002b)
	(Ipharraguerre et al., 2005a)

	(Beauchemin et al., 1999)
	(Derrig et al., 1974)
	(Ipharraguerre et al., 2007)

	(Beauchemin et al., 2003)
	(Dewhurst et al., 2003a)
	(Ipharraguerre et al., 2002)

	(Benefield et al., 2009)
	(Dewhurst et al., 2003b)
	(Ipharraguerre et al., 2002)

	(Bernard et al., 2004)
	(Doelman et al., 2015)
	(Jenkins and Jenny, 1989)

	(Berthiaume et al., 2006)
	(Doepel et al., 2016)
	(Jones-Endsley et al., 1997)

	(Bickerstaffe et al., 1974)
	(Doepel and Lapierre, 2010)
	(Kammes and Allen, 2012c)

	(Blum et al., 1999)
	(Doepel and Lapierre, 2011)
	(Kammes and Allen, 2012a)

	(Boerman et al., 2017)
	(Donkin et al., 1989)
	(Kammes and Allen, 2012b)

	(Brito and Broderick, 2006)
	(Drackley and Elliott, 1993)
	(Kammes et al., 2012b)

	(Brito and Broderick, 2007)
	(Drackley et al., 1994)
	(Kammes et al., 2012a)

	(Brito et al., 2006)
	(Drackley and Schingoethe, 1986)
	(Karunanandaa et al., 1994)

	(Brito et al., 2007)
	(Elliott et al., 1996)
	(Kleinschmit et al., 2007)

	(Brito et al., 2008)
	(Enjalbert et al., 1997)
	(Knowlton et al., 1998)

	(Brito et al., 2009)
	(Faciola and Broderick, 2014)
	(Korhonen et al., 2002a)

	(Broderick et al., 2007)
	(Fanchone et al., 2013)
	(Korhonen et al., 2002b)

	(Broderick et al., 2008a)
	(Fisher, 1972)
	(Korhonen et al., 2002c)

	(Broderick and Muck, 2009)
	(Foley et al., 2006)
	(Korhonen et al., 2002b)

	(Broderick and Reynal, 2009)
	(Fredin et al., 2015)
	(Korhonen et al., 2000)

	(Broderick et al., 2009)
	(Garcia et al., 2000)
	(Kowalski et al., 2003)

	(Broderick et al., 2008b)
	(Giallongo et al., 2016)
	(Kowalski et al., 1999)

	(Callison et al., 2001)
	(Girard et al., 2005)
	(Krizsan et al., 2012)

	(Cant et al., 1993b)
	(Gonzalez-Ronquillo et al., 2004)
	(Krober et al., 2000)

	(Cant et al., 1993a)
	(Greenfield et al., 2001)
	(Kudrna et al., 2009)

	(Casper et al., 1987)
	(Griinari et al., 1997a)
	(Kuoppala et al., 2009)

	(Castillo-Lopez et al., 2014)
	(Griinari et al., 1997b)
	(Kuoppala et al., 2010)

	(Chen et al., 2011)
	(Guinard and Rulquin, 1994b)
	(Lapierre et al., 2009)

	(Chibisa et al., 2012)
	(Guinard and Rulquin, 1994a)
	(Lara et al., 2006)

	(Chibisa and Mutsvangwa, 2013)
	(Guinard and Rulquin, 1995)
	(Leonardi et al., 2003)

	(Chilliard and Doreau, 1997)
	(Guinard et al., 1994)
	(Liu et al., 2000)

	(Choi et al., 2002a)
	(Halmemies-Beauchet-Filleau et al., 2014)
	(Loor et al., 2002)

	
	(Harvatine et al., 2002)
	(Loor et al., 2004)
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	(Lundquist et al., 1985a)
	(Plascencia and Zinn, 1996)
	(Tagari et al., 2008)

	(Lundquist et al., 1985b)
	(Polan et al., 1991)
	(Tagari et al., 2004)

	(Lykos and Varga, 1997)
	(Preynat et al., 2009b)
	(Taylor and Allen, 2005b)

	(Lykos et al., 1997)
	(Preynat et al., 2009a)
	(Taylor and Allen, 2005a)

	(Mackle et al., 1999)
	(Pruekvimolphan and Grummer, 2001)
	(Taylor and Allen, 2005c)

	(Mackle et al., 2000)
	(Purdie et al., 2008)
	(Thivierge et al., 2002)

	(Misciatteilli et al., 2003)
	(Qiu et al., 2004)
	(Ueda et al., 2003)

	(Mjoun et al., 2010a)
	(Ragaller et al., 2011)
	(van Vuuren et al., 2010)

	(Mjoun et al., 2016)
	(Remond et al., 2004)
	(van Vuuren et al., 1999)

	(Mjoun et al., 2010b)
	(Reveneau et al., 2012)
	(Vanhatalo et al., 2006)

	(Mulrooney et al., 2009)
	(Reynal and Broderick, 2003)
	(Vanhatalo et al., 1999)

	(Mutsvangwa et al., 2012)
	(Reynal and Broderick, 2005)
	(Vanhatalo et al., 2009)

	(Nichols et al., 1998)
	(Reynal et al., 2003)
	(Vanhatalo et al., 2003b)

	(Noftsger et al., 2005)
	(Reynal et al., 2005)
	(Vanhatalo et al., 2003a)

	(Oba and Allen, 2000c)
	(Reynal et al., 2007)
	(Varvikko et al., 1999)

	(Oba and Allen, 2000b)
	(Rico et al., 2014)
	(Voelker and Allen, 2003a)

	(Oba and Allen, 2000a)
	(Rius et al., 2010a)
	(Voelker and Allen, 2003c)

	(Oba and Allen, 2003a)
	(Rius et al., 2010b)
	(Voelker and Allen, 2003b)

	(Oba and Allen, 2003b)
	(Robinson, 1997)
	(Voelker and Allen, 2003a)

	(Oba and Allen, 2003c)
	(Robinson et al., 2000)
	(Voelker and Allen, 2003c)

	(Ohajuruka et al., 1991)
	(Robinson et al., 1996)
	(Voelker and Allen, 2003b)

	(Oldick and Firkins, 2000)
	(Robinson et al., 1998)
	(Voelker Linton and Allen, 2008)

	(O'Mara et al., 1998)
	(Rogers et al., 1987)
	(Voelker Linton and Allen, 2009)

	(Ordway et al., 2009)
	(Rulquin, 1981)
	(Volden, 1999)

	(Overton et al., 1998)
	(Rulquin and Delaby, 1997)
	(Wang et al., 2010)

	(Overton et al., 1996)
	(Rulquin et al., 2006)
	(Weekes et al., 2006)

	(Palmquist, 1991)
	(Rulquin and Pisulewski, 2006)
	(Weisbjerg et al., 1992)

	(Pantoja et al., 1996)
	(Rulquin et al., 2004)
	(Weiss and Wyatt, 2004)

	(Papas et al., 1984a)
	(Sairanen et al., 2005)
	(Wonsil et al., 1994)

	(Papas et al., 1984b)
	(Samuelson et al., 2001)
	(Wu et al., 1991)

	(Peeters et al., 1979)
	(Schei et al., 2007a)
	(Xu et al., 1998)

	(Peters et al., 2010)
	(Schei et al., 2007b)
	(Yang et al., 1986)

	(Peyraud et al., 1997)
	(Schwab et al., 1992)
	(Yang and Beauchemin, 2004)

	(Piantoni et al., 2013)
	(Simas et al., 1997)
	(Yang and Beauchemin, 2005)

	(Piantoni et al., 2015)
	(Simas et al., 1998)
	(Yang et al., 2000)

	(Pires et al., 1996)
	(Socha et al., 2005)
	(Yang et al., 2000)

	(Pisulewski et al., 2002)
	(Soder and Holden, 1999)
	(Yang et al., 2002)

	(Pisulewski et al., 1996)
	(Spires et al., 1975)
	(Younker et al., 1998)

	
	(Stensig et al., 1998)
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[bookmark: _Ref119421793]Table S2. Parameter variance (along the diagonal), covariance (above the diagonal), and parameter correlations (below the diagonal) for eqn. .
	
	Intercept
	DESTIn
	DErOMIn
	DENDFIn
	DEFAIn
	Arg
	His
	Ile
	Leu
	Lys

	Intercept
	9700
	3.40
	-6.60
	8.00
	5.30
	-6.90
	-2.10
	-2.00
	-12.0
	-7.30

	DEStIn, Mcal/d
	0.04
	0.680
	0.440
	0.520
	-0.091
	0.010
	0.007
	-0.045
	-0.003
	-0.023

	DErOMIn
	-0.05
	0.36
	2.20
	0.39
	-0.12
	0.06
	0.05
	-0.12
	0.06
	-0.04

	DENDFIn
	0.07
	0.51
	0.21
	1.60
	0.00
	0.04
	0.07
	-0.06
	0.02
	-0.04

	DEFAIn
	0.03
	-0.06
	-0.05
	0.00
	3.30
	-0.02
	0.00
	-0.04
	-0.02
	-0.03

	Arg, g/d
	-0.13
	0.02
	0.08
	0.06
	-0.02
	0.290
	-0.07
	-0.11
	0.07
	0.01

	His
	-0.02
	0.01
	0.03
	0.06
	0.00
	-0.14
	0.800
	0.29
	-0.01
	-0.04

	Ile
	-0.03
	-0.09
	-0.14
	-0.08
	-0.03
	-0.33
	0.53
	0.370
	-0.02
	0.00

	Leu
	-0.39
	-0.01
	0.12
	0.06
	-0.04
	0.41
	-0.02
	-0.11
	0.096
	0.04

	Lys
	-0.24
	-0.09
	-0.09
	-0.11
	-0.06
	0.03
	-0.14
	-0.02
	0.43
	0.091

	Met
	-0.05
	-0.08
	0.01
	-0.07
	-0.01
	0.10
	0.00
	-0.08
	-0.06
	-0.11

	Phe
	-0.07
	0.02
	0.07
	0.03
	0.00
	0.06
	0.05
	0.05
	-0.06
	0.03

	Thr
	-0.07
	-0.09
	-0.06
	-0.05
	-0.02
	-0.02
	-0.07
	-0.16
	0.09
	-0.11

	Trp
	0.07
	0.04
	-0.03
	0.02
	0.01
	-0.36
	-0.05
	0.01
	0.14
	-0.20

	Val
	-0.08
	-0.03
	-0.02
	-0.11
	0.00
	0.22
	-0.47
	-0.43
	-0.14
	0.01

	NEAA
	-0.12
	-0.08
	-0.09
	-0.18
	-0.03
	-0.35
	-0.06
	-0.02
	-0.16
	0.23

	InfTPIn, g/d
	0.02
	0.03
	0.01
	0.01
	0.01
	-0.01
	-0.09
	-0.10
	0.00
	-0.07

	∑(EAA2)
	0.54
	0.11
	0.01
	0.14
	0.07
	-0.29
	-0.10
	-0.06
	-0.70
	-0.46

	BW, kg
	-0.75
	-0.16
	-0.05
	-0.17
	-0.02
	-0.01
	-0.01
	0.02
	0.01
	-0.02

	Parity
	-0.05
	-0.08
	-0.01
	-0.07
	0.03
	0.08
	0.03
	-0.03
	0.04
	0.01

	
	
	
	
	
	
	
	
	
	
	

	
	Met
	Phe
	Thr
	Trp
	Val
	NEAA
	InfTPIn
	∑(EAA2)
	BW
	Parity

	Intercept
	-2.00
	-3.20
	-6.50
	17.0
	-6.40
	-0.700
	0.320
	0.025
	-10.0
	-140

	DEStIn, Mcal/d
	-0.027
	0.0062
	-0.069
	0.076
	-0.020
	-0.0038
	0.0041
	4.3 x 10-5
	-0.019
	-1.80

	DErOMIn
	0.0065
	0.043
	-0.075
	-0.093
	-0.021
	-0.0080
	0.0030
	8.8 x -6
	-0.011
	-0.53

	DENDFIn
	-0.0350
	0.018
	-0.057
	0.075
	-0.11
	-0.013
	0.0016
	8.3 x -5
	-0.030
	-2.40

	DEFAIn
	-0.0077
	-0.00040
	-0.034
	0.051
	-0.0066
	-0.0035
	0.0033
	6.0 x 10-5
	-0.0051
	1.50

	Arg
	0.023
	0.014
	-0.012
	-0.48
	0.092
	-0.011
	-0.0011
	-7.6 x 10-5
	-0.0010
	1.10

	His
	-0.0018
	0.020
	-0.059
	-0.12
	-0.33
	-0.0031
	-0.014
	-4.1 x 10-5
	-0.00079
	0.78

	Ile
	-0.019
	0.013
	-0.090
	0.018
	-0.20
	-0.00083
	-0.011
	-1.7 x 10-5
	0.0016
	-0.49

	Leu
	-0.0078
	-0.0076
	0.025
	0.10
	-0.033
	-0.0030
	-0.00017
	-1.0 x 10-4
	0.00039
	0.33

	Lys
	-0.013
	0.0040
	-0.029
	-0.15
	0.0033
	0.0041
	-0.0039
	-6.6 x 10-5
	-0.00074
	0.091

	Met
	0.160
	0.00
	-0.021
	0.057
	0.028
	-0.0019
	-0.0016
	-1.6 x 10-5
	0.00071
	0.35

	Phe
	-0.01
	0.190
	-0.066
	-0.039
	-0.031
	-0.0048
	0.0026
	-3.4 x 10-5
	-0.00039
	0.089

	Thr
	-0.06
	-0.17
	0.810
	-0.48
	-0.14
	-0.015
	-0.0011
	-2.0 x 10-5
	-0.0029
	0.33

	Trp
	0.06
	-0.04
	-0.21
	6.10
	-0.63
	0.00029
	0.054
	1.1 x 10-4
	-0.0027
	-2.30

	Val
	0.09
	-0.09
	-0.20
	-0.32
	0.610
	0.0061
	0.0033
	-5.3 x 10-5
	-0.00064
	0.47

	NEAA
	-0.08
	-0.19
	-0.28
	0.00
	0.13
	0.00340
	0.00034
	-4.6 x 10-6
	0.00031
	-0.071

	InfTPIn, g/d
	-0.02
	0.03
	-0.01
	0.12
	0.02
	0.03
	0.0320
	5.2 x 10-7
	-0.00024
	-0.029

	∑(EAA2)
	-0.08
	-0.17
	-0.05
	0.09
	-0.14
	-0.17
	0.01
	2.3 x 10-7
	3.2 x 10-7
	-0.00070

	BW
	0.01
	-0.01
	-0.02
	-0.01
	-0.01
	0.04
	-0.01
	0.00
	0.0190
	-0.74

	Parity
	0.03
	0.01
	0.01
	-0.04
	0.02
	-0.05
	-0.01
	-0.06
	-0.20
	710


BW = body weight (kg); DEFAIn = digested energy intake from fatty acids (Mcal/d), DENDFIn = digested energy intake from NDF (Mcal/d), DErOMIn = digested energy intake from residual OMs (Mcal/d), DEStIn = digested energy intake from starch (Mcal/d), InfTPArt = the effect of systemic infusion of AA versus intestinal absorption; ∑(EAA2) = the sum of the individual EAA squared



[bookmark: _Ref135323075]Table S3.  Evaluation of possible 2-way interactions among nutrients. The model was derived by backward elimination from the global models (eqn. ) until all terms were significant at P < 0.05.  Data (N = 905) were weighted by the square root of the number of experimental units per treatment and Experiment ID was included as a random variable.
	Source
	Eqn. a

	Derived
	Eqn. [S3.1]

	AA Expressed as:
	g/d (w/ interact)

	Termsb
	Est
	SE

	Intercept
	-168
	92

	BW
	-0.402
	0.13

	Arg
	6.75
	2.4

	His
	-9.16
	5.2

	Ile
	-2.14
	2.6

	Leu
	0.35
	1.1

	Lys
	-0.94
	1.4

	Met
	-0.02
	3.0

	Phe
	4.77
	5.1

	Thr
	6.18
	3.7

	Trp
	32.9
	13

	Val
	0.57
	3.1

	NEAA
	-0.774
	0.48

	DEStIn
	9.61
	3.1

	DErOMIn
	1.41
	4.2

	DENDFIn
	1.32
	5.2

	DEFAIn
	9.32
	1.7

	DEStIn x Met
	-0.337
	0.074

	DEStIn x NEAA
	0.0129
	0.0034

	DErOMIn x Leu
	0.049
	0.022

	DENDFIn x Met
	-0.276
	0.10

	DENDFIn x Thr
	0.158
	0.063

	Arg x His
	-0.092
	0.036

	Arg x Phe
	0.157
	0.060

	Arg x Trp
	-0.736
	0.15

	Arg x Val
	0.099
	0.041

	Arg x NEAA
	-0.011
	0.0047

	His x Phe
	0.167
	0.037

	Ile x Lys
	-0.073
	0.025

	Ile x Phe
	0.120
	0.029

	Leu x Lys
	0.022
	0.0058

	Leu x NEAA
	-0.00349
	0.00067

	Lys x Trp
	0.245
	0.074

	Met x Phe
	0.116
	0.019

	Phe x Thr
	-0.456
	0.082

	Thr x NEAA
	0.0363
	0.0075

	Val x NEAA
	-0.0103
	0.0041

	AICb
	10,296
	

	σ2
	5,295
	

	τ00 (PubID)
	15,617
	

	ICC
	0.75
	

	Marginal R2 
	0.54
	

	Conditional R2
	0.88
	

	Obs Mean, g/d
	922
	

	Pred Mean, g/d
	925
	

	CCC
	0.77
	

	RMSE, g/d
	128
	

	RMSE, %
	13.9
	

	Mean Bias, %
	0.0
	

	Slope Bias, %
	3.7
	

	Mean Bias, g/d
	-3
	

	Slope Bias, g/g
	0.158
	

	P-Mean Bias
	0.55
	

	P-Slope Bias
	0.0001
	


aAll 2-way interactions among the individual linear AA and the DE terms were added to eqn. .
b σ2=mean random effect variance, τ00=between group variance, AIC=Akake’s information criterion, Conditional R2 considers fixed and random effects variance, EAA = total absorbed EAA; individual absorbed EAA are denoted by the standard AA abbreviations and were expressed as g/d; DEFAIn = digested energy (DE) from fatty acid intake (Mcal/d), DENDFIn = DE from NDF (Mcal/d, DEStIn = DE from starch (Mcal/d), ICC=interclass correlation coefficient, Marginal R2=considers only the fixed effects variance, Obs=observed; Pred=predicted; RMSE=root mean squared error (g/d or % of Obs mean); Mean and Slope bias % expressed as a % of the MSE.




[bookmark: _Ref119656509]Table S4. Summary of the occurrence of individual model terms in the top 5000 solutions derived from eqn.  with digested starch excluded. All AA terms were expressed as grams absorbed per day. EAA was the sum of squared individual EAA.  N represents the number of models containing that term.  Mean and variance of estimates were calculated from the terms that were present in the top 5000 models based on AIC ranking.
	Termsa
	Nb
	Nb, %
	Mean
	STD
	CV
	Min
	Max

	Intercept
	5000
	100
	43.59
	112.00
	257
	-166
	278

	BW, kg
	3180
	64
	-0.36
	0.03
	-7
	-0.402
	-0.238

	Arg, g/d
	2388
	48
	0.57
	0.42
	73
	-0.40
	1.43

	His
	3213
	64
	2.24
	0.68
	30
	0.97
	3.70

	Ile
	3408
	68
	1.59
	0.48
	30
	0.69
	2.74

	Leu
	2646
	53
	0.34
	0.24
	71
	-0.710
	0.683

	Lys
	4535
	91
	1.21
	0.19
	16
	0.62
	1.59

	Met
	4718
	94
	1.80
	0.08
	5
	1.30
	2.04

	Phe
	2272
	45
	0.01
	0.14
	1821
	-0.541
	0.559

	Thr
	3963
	79
	3.01
	0.56
	18
	1.52
	4.34

	Trp
	2869
	57
	-5.61
	1.16
	21
	-8.58
	-1.60

	Val
	2568
	51
	-0.55
	0.68
	124
	-2.39
	1.04

	NEAA, g/d
	2836
	57
	0.13
	0.02
	19
	0.034
	0.204

	rterial Infused TP, g/d
	2439
	49
	0.22
	0.04
	19
	0.140
	0.293

	(EAA2), (g/d)2
	4057
	81
	-0.00145
	0.00033
	23
	-0.00229
	-0.00067

	DEFAIn, Mcal/d
	5000
	100
	10.34
	0.16
	2
	10.0
	10.8

	DENDFIn, Mcal/d
	4554
	91
	5.24
	0.47
	9
	4.24
	6.81

	DErOMIn, Mcal/d
	5000
	100
	12.10
	0.43
	4
	10.6
	13.1

	DEStIn, g/d
	5000
	100
	10.58
	0.42
	4
	8.7
	11.2

	Parityc
	2271
	45
	21.40
	7.35
	34
	6.76
	36.35


aDEFAIn, DENDFIn, DErOMIn, DEStIn, and NEAA represent digested energy intakes from fatty acids, NDF, residual organic matter, and  starch; and absorbed NEAA, respectively.
bNumber of models containing the term, and the percentage of the top 5000 models containing the term.
ca weighted average for each treatment group with 0 for primiparous animals and 1 for multiparous animals.



[bookmark: _Ref50622697]Figure S1. Correlations among model inputs in the meta data.  All AA terms represent absorbed AA supplies.
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[bookmark: _Ref532129647][bookmark: _Ref532129639]
[bookmark: _Ref119659942]Figure S2. Milk protein residual errors for eqn.  versus predicted absorbed supplies of essential AA for studies that included infusions of protein or AA.  Predictions and residuals were not corrected for the random effect of study.
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[bookmark: _Ref533389726]
[bookmark: _Ref119660016]Figure S3. Milk protein residual errors for eqn.  versus predicted absorbed supplies of essential AA for studies that included diets containing rumen protected AA.  Predictions were not corrected for the random effect of study.
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[bookmark: _Ref146103191]Figure S4. Predictions of efficiency of conversion of absorbed AA to AA in milk protein using eqn. .  Trend lines were generated by fitting a 2nd order polynomial to the data.
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