Supplementary Information


Supplementary Figures

[image: グラフ自動的に生成された説明]
Supplementary Figure 1. The crossbreeding experiment indicates that behavioural type at attack is genetically controlled. (a) F1 hybrids crossed the offensive and defensive type showed medium extent of offensive kicking behaviour when the fought against defensive type (**P < 0.01, ANOVA, Tukey-Kramer’s test; mean ± SEM, n=6-15). (b) Since the behavioural test was performed using defensive type as opponent, there is no significant difference in proportion of fitting neck (P = 0.723, ANOVA; mean ± SEM, n=6-15).

[image: Picture 3]
Supplementary Figure 2. No significant differences of splicing were found between offensive and defensive type in the candidate region on chr. 12. (a-c) The representative sashimi plot showing the number of splicing junctions based on the RNA-seq data by Integrative Genome Viewer (IGV) indicated no significant difference between offensive (red) and defensive type (blue) in FOXP1 (a), EIF4E3 (b), GPR27 and PROK2 (c).


[image: グラフ自動的に生成された説明]
Supplementary Figure 3. Imbalance of brain motor circuits results in different attack patterns. (a, b) Similarly with Figure 4a, the kicking behaviour (a) was significantly decreased while fitting behaviour (b) was increased in offensive type administrated with than without haloperidol decanoate (*P < 0.05, *t-test; mean ± SEM, n=5). (c) The PPP1R1B expression in diencephalon was higher in offensive type received haloperidol decanoate than saline (n=2-4). 


[image: グラフ, 箱ひげ図自動的に生成された説明]
Supplementary Figure 4. Defensive type has similar ability to jump up to the perch with offensive type. No significant difference between offensive and defensive type was found in the maximum height of perch that hens perched (P = 0.501, t-test; mean ± SEM, n=7).




Supplementary Data

Supplementary Data 1. Summary of samples sequenced in this study. 
[image: ]



Supplementary Data 2. SNPs in candidate region on chr. 12. The SNPs with largely differed allele frequency between offensive and defensive type (dAF) was extracted.
[image: ]




Supplementary Data 3. Differentially expressed genes in diencephalon between offensive and defensive type. The annotated genes with Q value (FDR-adjusted P value) < 0.05 were extracted.
[image: ]


Supplementary Data 4. Primer sequences for qPCR.
[image: Picture 2]


21
image4.tif
100

8 8 8 R
(wo) yosed Jo WBieH

°

m
m

type

L
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Breed name Attack type Sex

Population

1

No. of

samples

2

Coverage /

sample

Offensive type Male Breeder A 3 7.7

Breeder B 6 8.0

Breeder C 3 7.6

Female Breeder A 4 7.5

Breeder B 7 8.3

Defensive type Male Breeder A 3 7.5

Breeder B 8 8.8

Female Breeder A 3 7.6

Breeder B 8 8.2

Red jungle fowl (RJF) Normal  Male ABRC 6 4.4

Black minorca (BMC) (Offensive type) Male ABRC 1 4.5

Brown leghorn (BLE) Male ABRC 1 5.7

Dandarawi (DD) Male ABRC 1 5.6

Game bantam (GB) Male ABRC 1 6.4

GSP Male ABRC 1 4.4

Japanese bantam (JB) Male ABRC 1 6.2

Rhode Island red (RIR) Male ABRC 1 5.0

White leghorn (WL) Male ABRC 1 5.9

White silkie (SIL) Male ABRC 1 5.4

White wyandotte (CAL) Male ABRC 1 5.5

Total 61 -

Average - 6.5

1

ABRC: Avian Bioscience Research Center, Nagoya University, Japan.

2

For samples from ABRC excluding RJF, the pooled sample of 10 individual per breed was sequenced.

Japanese fighting cock

(Shamo)
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Offencsive type Defensive type

16,071,890

0.13 0.80 0.66

FOXP1 (intron), LOC107054414

16,078,844 0.20 0.84 0.65

FOXP1 (intron), LOC107054414

16,122,212 0.19 0.79 0.61

FOXP1 (intron)

16,149,004 0.19 0.88 0.69

FOXP1 (intron)

16,205,221 1.00 0.36 0.64

FOXP1 (intron)

16,205,270 1.00 0.39 0.61

FOXP1 (intron)

16,231,189 0.96 0.32 0.64

FOXP1 (intron)

16,252,474 0.82 0.22 0.60

FOXP1 (intron)

16,253,753 0.86 0.25 0.61

FOXP1 (intron)

16,273,746 0.15 0.79 0.63

FOXP1 (intron)

16,285,343 0.13 0.83 0.70

-

16,285,360 0.07 0.74 0.67

-

16,285,456 0.09 0.70 0.61

-

16,286,382 0.19 0.85 0.66

-

16,289,067 0.05 0.65 0.60

-

16,289,405 0.25 0.85 0.60

-

16,294,711 0.13 0.76 0.63

-

16,296,136 0.17 0.85 0.68

-

16,301,540 0.08 0.78 0.69

-

16,302,420 0.12 0.85 0.73

EIF4E3 (exon)

16,304,087 0.93 0.31 0.63

EIF4E3 (intron)

16,304,173 0.93 0.32 0.62

EIF4E3 (intron)

16,312,099 0.85 0.22 0.63

EIF4E3 (intron)

16,314,216 0.10 0.73 0.63

EIF4E3 (intron)

16,318,515 0.30 0.92 0.62

-

16,319,202 0.19 0.80 0.61

-

16,321,159 0.79 0.15 0.65

-

16,321,160 0.79 0.15 0.65

-

16,321,185 0.77 0.15 0.63

-

16,321,195 0.77 0.15 0.61

-

16,321,419 0.78 0.09 0.69

-

16,325,127 0.64 0.02 0.62

-

16,325,972 0.74 0.07 0.67

-

16,326,000 0.74 0.07 0.67

-

16,326,185 0.97 0.35 0.62

-

16,326,736 0.80 0.12 0.69

-

16,333,592 0.78 0.11 0.67

-

16,333,780 0.99 0.37 0.62

-

16,336,130 0.71 0.04 0.67

-

16,336,652 0.96 0.36 0.61

-

16,336,668 0.35 0.98 0.63

-

16,337,094 0.05 0.73 0.68

-

16,338,559 0.05 0.73 0.68

-

16,339,194 0.92 0.18 0.73

PROK2 (exon)

16,339,227 0.87 0.21 0.66

PROK2 (intron)

16,339,290 0.72 0.06 0.66

PROK2 (intron)

16,339,328 0.81 0.12 0.69

PROK2 (intron)

16,339,331 0.69 0.07 0.62

PROK2 (intron)

16,339,333 0.81 0.11 0.70

PROK2 (intron)

16,339,335 0.80 0.11 0.69

PROK2 (intron)

16,339,339 0.80 0.11 0.69

PROK2 (intron)

16,339,727 0.70 0.08 0.62

PROK2 (intron)

16,340,607 0.15 0.89 0.74

PROK2 (intron)

16,349,235 0.79 0.18 0.62

-

16,352,747 0.87 0.23 0.65

-

16,353,395 0.91 0.24 0.67

-

16,356,034 0.96 0.35 0.62

-

16,376,382 0.16 0.78 0.62

-

Allele frequency

Position

dAF

Gene name
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Chr Start End Offence Defence

TPH1 ENSGALG00000006236 5 12,656,759 12,667,360 6.4 1.1 2.6 -3.7 0.000050 0.024

EPX ENSGALG00000043254 19 608,112 627,255 1.4 0.3 2.4 -2.5 0.000050 0.024

CCL19 ENSGALG00000028256 Z 8,363,697 8,366,694 4.5 1.5 1.6 -2.6 0.000050 0.024

RBP4 ENSGALG00000015374 Z 53,612,273 53,617,623 7.2 2.4 1.6 -2.2 0.000100 0.039

AVD ENSGALG00000025945 Z 9,164,658 9,166,088 32.6 12.9 1.3 -2.8 0.000050 0.024

IFI27L1 ENSGALG00000021627 23 4,490,447 4,491,440 26.6 10.9 1.3 -2.3 0.000050 0.024

NEUROD1 ENSGALG00000008908 7 14,257,746 14,259,601 9.6 4.0 1.2 -2.3 0.000050 0.024

EOMES ENSGALG00000027247 2 38,541,855 38,546,582 2.7 1.3 1.1 -1.9 0.000100 0.039

ABCB1 ENSGALG00000053916 2 20,712,044 20,753,904 3.8 1.8 1.1 -2.4 0.000050 0.024

SCIN ENSGALG00000010770 2 26,738,332 26,787,906 43.7 21.5 1.0 -2.6 0.000050 0.024

PPP1R17 ENSGALG00000036390 2 48,424,505 48,453,225 24.6 13.5 0.9 -2.3 0.000050 0.024

IFIT5 ENSGALG00000045085 6 20,187,815 20,191,669 47.1 26.4 0.8 -2.2 0.000050 0.024

SOD3 ENSGALG00000018557 4 73,665,482 73,667,513 31.4 17.7 0.8 -2.2 0.000050 0.024

ZNFX1 ENSGALG00000004859 20 6,715,284 6,727,531 9.1 5.6 0.7 -1.9 0.000100 0.039

LAMC1 ENSGALG00000004620 8 7,848,916 7,898,075 13.5 8.5 0.7 -2.0 0.000050 0.024

PTK2B ENSGALG00000016564 3 105,015,065 105,027,598 7.3 12.1 -0.7 2.0 0.000050 0.024

WFS1 ENSGALG00000015529 4 79,483,566 79,516,954 20.7 34.7 -0.7 2.4 0.000050 0.024

HSPB9 ENSGALG00000023818 27 7,654,603 7,655,550 33.3 57.2 -0.8 2.1 0.000050 0.024

GABRA5 ENSGALG00000016744 1 132,566,481 132,611,904 16.1 29.1 -0.9 2.6 0.000050 0.024

ZNF831 ENSGALG00000049068 20 10,842,257 10,853,983 2.3 4.2 -0.9 2.1 0.000050 0.024

RASGRP1 ENSGALG00000009740 5 30,872,491 30,911,992 4.6 8.7 -0.9 2.3 0.000050 0.024

CG-1B ENSGALG00000012420 1 51,166,507 51,169,768 12.4 25.4 -1.0 2.1 0.000100 0.039

SCGN ENSGALG00000013598 2 89,883,628 89,906,746 7.1 16.8 -1.2 2.7 0.000050 0.024

EGR3 ENSGALG00000037437 22 1,507,942 1,510,090 2.9 7.0 -1.3 2.2 0.000050 0.024

BRS3 ENSGALG00000006406 4 4,321,736 4,327,851 0.6 1.7 -1.6 2.4 0.000050 0.024

PPP1R1B ENSGALG00000044406 27 7,014,941 7,036,054 16.1 69.5 -2.1 3.5 0.000050 0.024

TMEM61 ENSGALG00000010801 8 25,624,593 25,626,958 0.8 3.6 -2.2 2.4 0.000100 0.039

1

FPKM: Fragments per kilobase of exon per million mapped reads; 

2

FC: Fold-change.

P value Q value Gene name Gene ID

Locus

FPKM

1

log

2

FC

2

Test

statistic
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Primer sequence Product

G
one name Forward Reverse length

Reference

GAPDH gacgigeageaggaacacta  cliggacttigecagagagg 12 NM_204305
PPPIR1B  gagcactcatccccagatgt  gggttggtectetitggttt 92 XM 0152995432
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