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Abstract 
The aim of the present study was to evaluate the genetic architecture, genomic regions and candidate genes associated with body weight gain, feed 
intake and feed conversion ratio in Japanese quails. For detection the informative genomic windows, genotyping data on 920 quails was used in a 
single-step genome-wide association study. The BLUPf90 family software was used to perform related analyses. The results was calculated based on 
the proportion of additive genetic variance (agv) explained by genomic region with an average size of 1.5-Mb of adjacent SNPs. Windows with 
accounting for more than 1% of the agv were used to identify genomic regions and to search for candidate genes. A total of 13 significant windows 
over 8 chromosomes were explained 23% of the agv for the body weight gain and including SMYD1, ADGRG6 and CFL2 candidate genes. A peak on 
CJA2 explained the largest proportion of variance. For feed intake, we identified 20 informative windows across 8 chromosomes and including 
ACSL, PPA2, FGF2 and RBL2 candidate genes. These regions explained 38% of the agv and a peak on CJA4 explained of agv. Also, for the feed 
conversion ratio, 12 significant windows were identified on 7 chromosomes and explained 23.7% of agv, contained ATRNL1 and PTPN4 candidate 
genes. Four genomic regions had a pleiotropic effect. Considering the identification of new genome regions and the key role of the mentioned genes 
related to feed intake, the single step method can be validated for GWAS in feed efficiency traits. 
 
Keywords: Body weight, Candidate gene, Feed conversion ratio, Japanese quail, Single step approach. 
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8 � ��� $7 V�B'�!� &!i 3 � �"6 �� �o!��� #&!a

 7$�7 -J� ��&2!(]5[.  
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-!'  7��@ � $��J� �
&347/6  � � !"�� I��
$�� �� �0$7

 7��@ �� �$�%� H�����&4 #�$ ����� �J�	� �G �� I;

83/3 �� �&"	4 �$ I��
$�� �� �0$7 .7&4  

) $�[5 �$�%� H�����&4 #�$ ����� �J�	�9/33 -

3/35  (��'�N��� 8��� #��
���4 #��ACSL1 � PPA2 

.7�' 

  

 C��D2�#J56 . ���5/1  8" 8���M SNP��D2� *G9"H)" *:��(3 I(�9�"� ���� ;9 8" O�� �� ���  � ��� �8� O9"H)" #� #ST  ��


�3"�9�(�0 ���  

����� � #��
���4 #��*
 

 � !"�� I��
$�� ��,!�

�!W�3 (�0$7) ��� 

 �["��

(��'�N�) 

 v�&�

�N�)(��' 
H�����&4 

SAMD12, TNFRSF11B 97/2 1/124 6/122 2 

LRATD2, MYC, 96/2 7/126 2/125 2  

PCDH9 73/2 8/143 3/142 1  

RNF212, FGFRL1, ATOH8, POLR1A, PTCD3, REEP1, SMYD1 57/2 83/77 57/76 4  

PTPN4, CLASP1, RALB, TMEM177, MRAS, CNTNAP5 57/2 26/22 78/20 7  

ADGRG6, OPN3, EXO1, CYP2U1 98/1 94/47 57/46 3  
LEF1, HADH, SGMS2, PAPSS1, AIMP1, NPNT, PPA2, ACSL , TETS, 

TACR3, LRP2BP, CFAP97, SLC25A4 
56/1  9/34  43/33  4  

XKR9, EYA1, MSC, TRPA1, TERF1 45/1  1/107  7/105  2  

SPTSSA, EAPP, SNX6, CFL2, SRP54, BRMS1L 11/1  5/33  3/32  5  

CHRM2, CHRM3, PIGM 10/1  8/32  4/31  3  

UBE2E2, NKIRAS1, RPL15, NR1D2, THRB 08/1  5/34  1/33  2  

CCN1, DDAH1, SYDE2, MCOLN2, CTBS, LPAR3 07/1  2/15  9/13  8  

 *�3��� �(�09"�� =>�#  �� $�� �� <�2� V(�#6 ��G( ��"� ��
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 C��D3�#J56 . ���5/1  8" 8���M SNP��D2� *G9"H)" *:��(3 I(�9�"� ���� ;9 8" O�� �� ���  � *)#@  A"�2& #� #ST  ��
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��123&� #��
���4 #��*
 

 � !"�� I��
$�� ��,!�

�!W�3 (�0$7) ��� 

 �["��

(��'�N�) 

 v�&�

�N�)(��' 
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LEF1, HADH, SGMS2, PAPSS1, AIMP1, NPNT, PPA2, ACSL1 , TETS, 

TACR3, LRP2BP, CFAP97, SLC25A4 
47/6 3/35 9/33 4 

PHF3, PTP4A1, LGSN 83/3 5/78 1/77 3  
SH2D4B, TSPAN14, EXOSC3, MAT1A, MBL2, RASGEF1A 

CSGALNACT2, RET 
71/2 64/4 37/3 6  

PCDH17 42/2 2/147 9/145 1  

FAM177A1, PPP2R3C, PSMA6, RALGAPA1, BRMS1L, MBIP 32/2 5/33 3/32 5  

PCDH9 22/2 8/143 7/142 1  

MAPK15, FAM83H, SCRIB, PUF60, NRBP2 90/1  5/135  4/134  2  

LACTB2, EYA1, MSC, TERF1, RPL7, RDH10 67/1  1/107  7/105  2  

RPF2, GTF3C6, AMD1, CDK19 67/1  5/60  3/59  3  

CDH8, ADAMTS18, NUDT7, VAT1L, CLEC3A, WWOX 60/1  6/12  2/11  11  

CAPN3 58/1  1/23  1/22  5  

AGA, NEIL3, GALNTL6 48/1  4/38  0/37  4  
IMPG1, MYO6, SENP6, FILIP1, TMEM30A, COX7A2, COL12A1 , 

CD109, SLC17A5, MTO1, CGAS, KCNQ5, PHF3 
34/1 5/74 1/73 3 

RBL2, IRX3, FTO, RPGRIP1L, AKTIP, CHD9 24/1  86/4  44/3  11  

EMC2, TMEM74, TRHR, NUDCD1, EBAG9 24/1  3/120  0/119  2  

SLCO1C1, SLCO1A2 20/1  2/61  7/59  1  
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KIAA1109 

12/1  3/48  0/47  4  

LRATD2, MYC 10/1  8/126  4/125  2  

SPRY2, NDFIP2, RBM26, OBI1 08/1  9/137  5/136  1  
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 C��D4�#J56 . ���5/1  8" 8���M SNP��D2� *G9"H)" *:��(3 I(�9�"� ���� ;9 8" O�� �� ���  Q9#R O9"H)" #� #ST  ��

�3 � A"�2& /9�>�"�9�(�0 ���  

��123&� #��
���4 #��*
 

 � !"�� I��
$�� ��,!�
�!W�3 (�0$7) ��� 

 �["��
(��'�N�) 

 v�&�
�N�)(��' 
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LRATD2, MYC, 00/3 7/126 2/125 2  
SAMD12, TNFRSF11B 95/2 1/124 6/122 2 

PCDH9 92/2 8/143 3/142 1  
RNF212, FGFRL1, ATOH8, POLR1A, PTCD3, REEP1, SMYD1 64/2 83/77 57/76 4  
PTPN4, CLASP1, RALB, TMEM177, MRAS, CNTNAP5 58/2 26/22 78/20 7  
ADGRG6, OPN3, EXO1, CYP2U1 98/1 94/47 57/46 3  
LEF1, HADH, SGMS2, PAPSS1, AIMP1, NPNT, PPA2, ACSL , TETS, 
TACR3, LRP2BP, CFAP97, SLC25A4 

63/1  9/34  43/33  4  

XKR9, EYA1, MSC, TRPA1, TERF1 45/1  1/107  7/105  2  
SPTSSA, EAPP, SNX6, CFL2, SRP54, BRMS1L 21/1  5/33  3/32  5  
CHRM2, CHRM3, PIGM 09/1  8/32  4/31  3  
UBE2E2, NKIRAS1, RPL15, NR1D2, THRB 08/1  5/34  1/33  2  
SAMD13, TTLL7, ATRNL1 06/1  2/26  7/24  6  
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