Supplementary information
Methods
Selection of appropriate reference genes
Three eleven-day-old SPF chicken embryos were inoculated with PBS. Then, the kidney, liver, muscle, intestine, lung and trachea tissues were collected from the embryos 72 h post-inoculation, and RNA was extracted. Eight genes used as reference genes to identify the most stably expressed reference genes in different tissues were selected: β-actin (ACTB) [1], testis-specific alpha-tubulin mRNA (TUBAT) [2], Mitochondrial ribosomal protein S30  (MRPS30) [3], Eukaryotic translation elongation factor 1 alpha 2 (EFF1) [3], Guanine nucleotide binding protein (G protein), ribosomal protein L32 (RPL32) [4], β-glucuronidase (GUSB) [5], glyceraldehyde-3-phosphate dehydrogenase (GAPDH) [5] and Ribosomal protein L5 (RPL5) [3]. Quantitative real-time PCR reactions were performed using the SYBRGreen quantification method with LightCycler FastStart DNA Master PLUS SYBR Green I (Roche Diagnostics Ltd, Switzerland). All reactions were performed on a LightCycler® 2.0 Instrument (Roche Diagnostics Ltd, Switzerland). The average Cq values of reference genes were used to set the input files according to the software programs. To calculate the stability of reference genes, three different analysis methods (geNorm, NormFinder and BestKeeper [4-6]) were used. All data were analyzed according to the instructions for the software tested.  The relative stability of eight candidate genes was ranked by geNorm M value and NormFinder stability value with the more stable genes having the lowest value. BestKeeper uses Cq as input to calculate descriptive statistics, and standard deviation values for stable references need less than one.
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Supplementary Fig. 1. Transcriptional stability of eight candidate reference genes in different chicken embryo tissues. Three eleven-day-old SPF chicken embryos were inoculated with PBS. Then, the kidney (A and B), liver (C and D), muscle (E and F), intestine (G and H), lung (I and J) and trachea (K and L) tissues were collected from the embryos 72 h post-inoculation, and RNA was extracted. Candidate reference gene mRNA was amplified by real-time PCR. The transcriptional stability of the candidate reference genes was measured using geNorm and NormFinder software. (A), (C), (E), (G), (I) and (K) are the geNorm analysis results. Average expression stability M of all eight reference genes. The most stably expressed genes have lower M values. (B), (D), (F), (H), (J) and (L) are the NormFinder analysis results. The lower stability value indicates a gene that is more stable.
Supplementary Fig. 2. IBV induces chMDA5, chIFN-β, chIFN-λ and chMx expression in chicken embryos. In this experiment three embryos were inoculated with IBV, and three embryos were inoculated with PBS, which served as negative controls. Then, the trachea, intestine, kidney, lung, liver, and muscle tissues were collected from the embryos 72 h post-infection. (A) chMDA5, (B) chIFN-β, (C) chIFN-λ and (D) chMx were calculated as fold change of the infected group relative to the uninfected group and normalized against three different reference genes. In the kidney, liver and muscle tissues chMDA5, chIFN-β, chIFN-λ and chMx transcription was normalized to ACTB (1), EFF1 (2) and RPL5 (3) respectively. In the intestine chMDA5, chIFN-β, chIFN-λ and chMx transcription was normalized to ACTB (1), GAPDH (2) and RPL32 (3) respectively. In the lung chMDA5, chIFN-β, chIFN-λ and chMx transcription was normalized to ACTB (1), TUBAT (2) and RPL5 (3) respectively. In the trachea chMDA5, chIFN-β, chIFN-λ and chMx transcription was normalized to ACTB (1), EFF1 (2) and RPL32 (3) respectively. Data are shown as the mean ± SD. (n=3) (* P ≤0.05; ** P ≤0.01).



Supplementary Table 1. Candidate reference genes used for the real-time PCR experiment.
	Gene
	Name
	Sequence (5’ to 3’)
	References

	GUSB
	GUSB-F
	GGCAGACTGGTCCTGTTGTTG
	[5]

	
	GUSB-R
	GGGTCCTGAGTGATGTCATTGA
	

	GAPDH
	GAPDH-F
	GAAGGCTGGGGCTCATCTG
	[5]

	
	GAPDH-R
	CAGTTGGTGGTGCACGATG
	

	RPL32
	RPL-32-F
	ATGGGAGCAACAAGAAGACG
	[4]

	
	RPL-32-R
	TTGGAAGACACGTTGTGAGC
	

	MRPS30
	MRPS30-F
	CCTGAATCCCGAGGTTAACTATT
	[3]

	
	MRPS30-R
	GAGGTGCGGCTTATCATCTATC
	

	EFF1
	EFF1-F
	GCCCGAAGTTCCTGAAATCT
	[3]

	
	EFF1-R
	AACGACCCAGAGGAGGATAA
	

	TUBAT
	TUBAT-F
	CAGCTCTCAGTGGCTGAAATCA
	[2]

	
	TUBAT-R
	CCTTGTTGCGGGTCACACTT
	

	RPL5
	RPL5-F
	AATATAACGCCTGATGGGATGG
	[3]

	
	RPL5-R
	CTTGACTTCTCTCTTGGGTTTCT
	




