Supplementary Material


Insulin-like growth factor 1 is related to the expression of plumage traits in a passerine species

Behavioural Ecology and Sociobiology


Katharina Mahr*1, 2, Orsolya Vincze3,4, Zsófia Tóth1, Herbert Hoi2 and Ádám Z. Lendvai1,5

1.	Department of Evolutionary Zoology and Human Biology, University of Debrecen, Debrecen, Hungary
[bookmark: _GoBack]2.	Konrad Lorenz Institute of Ethology, Department of Interdisciplinary Life Sciences, University of Veterinary Medicine, Vienna, Austria
3.	Evolutionary Ecology Group, Hungarian Department of Biology and Ecology,
Babeș-Bolyai University, Cluj-Napoca, Romania
4.	Department of Tisza Research, MTA Centre for Ecological Research, Debrecen, Hungary
5.	Department of Geology, University of Babeş-Bolyai, Cluj-Napoca, Romania


Corresponding author:
Dr. Katharina Mahr
Katharina.Mahr@vetmeduni.ac.at



As described in the methods of the manuscript, we used GLMs to explore the relationship between baseline IGF-1 levels, overall UV-chroma (referred to as UV-chroma), brightness of the back, beard-length and tail-length. 

We tested all variables, which describe the ornamental traits for both sexes separately. Each plumage trait entered the initial model as dependent variable and IGF-1, tarsus-length and body mass were included as the explanatory variables. Since IGF-1 might be linked to the nutritional state of individuals, we also included an interaction between body-mass and IGF-1 levels. 

Starting with the initial model all non-significant terms were eliminated from the model until the final model was achieved (the final model is indicated in bold), thereby the elimination always started with the interaction term. Then all variables were re-entered into the model. Tables 1- 7 display all initial models and the stepwise selection processes (given are R2 and dF): 


Table S1: Male tail-length was only affected by IGF-1 levels (final model indicated in bold) none of the other variables or the interaction term showed a significant relationship to male tail-length and did therefore not enter the final model. 
	Model number
	Terms
	df
	R2 (adjusted)

	Initial Model (1)
	IGF-1, body mass, IGF-1*body mass, tarsus
	1, 18
	0.18

	2
	IGF-1, body mass, tarsus 
	1, 19
	0.17

	3
	IGF-1, tarsus 
	1, 20
	0.21

	4
	IGF-1
	1, 21
	0.20

	5
	IGF-1, body mass 
	1, 20 
	0.17

	6
	IGF-1, body mass, IGF-1* body mass 
	1, 19
	0.19



Table S2: Male overall UV-Chroma was only affected by IGF-1 levels (final model indicated in bold) none of the other variables and the interaction term remained in the final model. 
	
	Terms
	dF
	R2(adjusted)

	Initial Model (1)
	IGF-1, body mass, IGF-1 * body mass, tarsus
	1, 18
	0.11

	2
	IGF-1, body mass, tarsus
	1, 19
	0.09

	3
	IGF-1, body mass
	1, 20
	0.12

	4
	IGF-1
	1, 21
	0.16

	5
	IGF-1, tarsus
	1, 20
	0.12

	6
	IGF-1, body mass, IGF-1*body mass
	1, 19
	0.15



Table S3: There was no effect of body mass, tarsus, IGF-1 or the interaction term (IGF-1*body mass) on the brightness of the male back. 
	
	Terms
	df
	R2 (adjusted)

	Initial Model (1)
	IGF-1, body mass, IGF-1*body mass, tarsus
	1, 18
	 0.08

	2
	IGF-1, body mass, tarsus
	1, 19
	-0.02

	3
	IGF-1, body mass
	1, 20
	 0.02

	4
	IGF-1
	1, 21
	 0.02

	5
	Body mass
	1, 21
	-0.01

	6
	Tarsus
	1, 21
	-0.05

	7
	Tarsus, IGF-1
	1, 20
	-0.03

	8
	Tarsus, body mass
	1, 20
	-0.06

	9
	IGF-1, body mass, IGF1*body mass
	1, 19
	 0.12



Table S4: There was no effect of body mass, tarsus, IGF-1 or the interaction term (IGF-1*body mass) on the male beard-length. 
	
	Terms
	df
	R2 (adjusted)

	Initial Model (1)
	IGF-1, body mass, IGF-1*body mass, tarsus
	1, 17
	-0.02

	2
	IGF-1, body mass, tarsus
	1, 18
	 0.02

	3
	Body mass, tarsus
	1, 19
	 0.05

	4
	Body mass
	1, 20
	 0.02

	5
	IGF-1
	1, 20
	-0.04

	6
	Tarsus
	1, 20
	-0.02

	7
	Body mass, IGF-1
	1, 19
	-0.02

	8
	Tarsus, IGF-1
	1, 19
	-0.06

	9
	IGF-1, body mass, IGF-1*body mass
	1, 18
	-0.04




Table S5: There was no effect of body mass, tarsus, IGF-1 or the interaction term (IGF-1*body mass) on the female overall UV-Chroma. 
	
	Terms
	dF
	R2 (adjusted)

	Initial Model (1)
	IGF-1, body mass, IGF-1* body mass, tarsus
	1, 13
	 0.17

	2
	IGF-1, body mass, tarsus
	1, 14
	 0.09

	3
	IGF-1, body mass
	1, 15
	 0.13

	4
	Body mass
	1, 16
	 0.09

	5
	IGF-1
	1, 16
	-0.03

	6
	Tarsus
	1, 16
	 0.04

	7
	Body mass, tarsus
	1, 15
	-0.02

	8
	Tarsus, IGF-1
	1, 15
	-0.02

	9
	IGF-1, body mass, IGF-1*body mass
	1, 14
	 0.22




Table S6: There was no effect of body mass, tarsus, IGF-1 or the interaction term (IGF-1*body mass) on the female tail length. 
	
	Terms
	df
	R2 (adjusted)

	Initial Model (1)
	IGF-1*body mass, IGF-1, body mass, tarsus
	1, 14
	 0.07

	2
	IGF-1, body mass, tarsus
	1, 15
	 0.11

	3
	Body mass, tarsus
	1, 16
	 0.15

	4
	Body mass
	1, 17
	 0.14

	5
	IGF-1
	1, 17
	-0.04

	6
	Tarsus
	1, 17
	 0.03

	7
	IGF-1, body mass
	1, 16
	 0.14

	8
	IGF-1, tarsus
	1, 16
	-0.02

	9
	IGF-1, body mass, IGF-1*body mass
	1, 15
	 0.12




Table S7: IGF-1, body mass and the interaction term IGF-1*body mass retain significant in the final model, indicating a relationship between these traits and the brightness of the female back. 
	
	Terms
	dF
	R2 (adjusted)

	Initial Model (1)
	IGF-1, body mass, IGF-1*body mass, tarsus
	1, 13
	0.25

	2
	IGF-1, body mass, IGF-1*body mass
	1, 14
	0.31





[image: ]
Figure S1. Serial dilution of plasma samples (a pool of 5 individuals) of bearded reedlings (Panurus biarmicus) (denoted with circles and dotted lines) runs parallel to the standard curve (continuous line). On the y-axis, relative binding is plotted. 

[image: ]
Figure S2. Brightness of the black coloration is affected by an interaction between body mass and IGF-1. For illustrative purposes only, body mass was divided into three categories (light: 13.2-14.4 g, average: 14.6-15.6 g and heavy: 16.1-17.3 g). Note however, that in the model body mass was treated as a continuous variable.
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