
Supplementary Table 1. 
 
List of primers used for real-time PCR 
  
Real-time PCR was performed using a primer set in which the reverse primers for Lhx3a and Lhx3b were common. Lhx3a and 

Lhx3b were quantified using the nested PCR method. An aliquot of the 1st PCR products with the 1st PCR primer set was 

re-amplified by 2nd PCR and cyclophilin primer sets. 

 

	
 

Set	
 Gene	
 Forward	
 primer	
 	
 Reverse	
 primer	
 

1st	
 PCR	
 
Lhx3a	
 5'-GAGCTGGCGGGCGACCGAGATCGG-3'	
 

	
 5'-GCTGAAGCAGCGCTCGGCCAGCG-3'	
 
Lhx3b	
 5'-AGCTGGGCCCCAGCCGGGAGTC-3'	
 

2nd	
 PCR	
 
Lhx3a	
 5'-GCAGCCGCCGCTGTCTGCACCTTACG-3'	
 

	
 5'-GGCGTGTGGCAGTCACTGCACTTG-3'	
 
Lhx3b	
 5'-TGCTGGCGCTGCTGGCGCGGAG-3'	
 

-	
 Cyclophilin	
 5'-ATGATGAGAATTTTATCCTGAAGCA-3'	
 	
 5'-CTGGCAGTGCAAATGAAAAACTG-3'	
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ATGCTGCTGGAAACGGAGCTGGCGGGCGACCGAGATCGGCCCGGGGCCCCCGCAGCCGCCGCTGTCTGCACCTTACGCGGGACTCGGGAGATCCCACTGTGTGCCGGCTGCGACCAGCAC	
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ATCCTGGACCGCTTCATCCTCAAGGCTCTGGACCGCCACTGGCACAGCAAGTGCCTCAAGTGCAGTGACTGCCACACGCCGCTGGCCGAGCGCTGCTTCAGCCGCGGAGAGAGCCTCTAC	
 
	
 I	
 	
 L	
 	
 D	
 	
 R	
 	
 F	
 	
 I	
 	
 L	
 	
 K	
 	
 A	
 	
 L	
 	
 D	
 	
 R	
 	
 H	
 	
 W	
 	
 H	
 	
 S	
 	
 K	
 	
 C	
 	
 L	
 	
 K	
 	
 C	
 	
 S	
 	
 D	
 	
 C	
 	
 H	
 	
 T	
 	
 P	
 	
 L	
 	
 A	
 	
 E	
 	
 R	
 	
 C	
 	
 F	
 	
 S	
 	
 R	
 	
 G	
 	
 E	
 	
 S	
 	
 L	
 	
 Y	
 	
 
	
 
TGCAAGGACGACTTCTTCAAGCGCTTCGGGACCAAGTGCGCCGCGTGCCAGCTGGGCATCCCGCCCACGCAGGTGGTGCGCCGCGCCCAGGACTTCGTGTACCACCTGCACTGCTTCGCC	
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TGCGTCGTGTGCAAGCGGCAGCTGGCCACGGGCGACGAGTTCTACCTCATGGAGGACAGCCGGCTCGTGTGCAAGGCCGACTACGAGACCGCCAAGCAGCGAGAGGCCGAGGCCACGGCC	
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AAGCGGCCGCGCACGACCATCACGGCCAAGCAGCTGGAGACGCTGAAGAGCGCCTACAACACGTCGCCCAAGCCCGCGCGCCACGTGCGCGAGCAGCTCTCCTCCGAGACCGGCCTGGAC	
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ATGCGCGTCGTGCAGGTGTGGTTCCAGAACCGCCGGGCCAAGGAAAAGCGGCTCAAGAAGGACGCCGGCCGGCAGCGCTGGGGCCAGTACTTTCGTAACATGAAGCGCGCCCGCGGTGGC	
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TCCAAGTCGGACAAGGACAGCGTCCAGGAGGAGGGGCAGGACAGTGACGCCGAGGTCTCCTTCACAGACGAGCCATCCATGGCCGAAATGGGCCCTGCCAACGGCCTCTACGGCGGCCTG	
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GGGGAGCCTGCCCCTGCCTTGGGCCGGCCCTCGGGGGCCCCGGGCAGCTTCCCGCTGGAGCACGGAGGCCTGGCGGGCCCGGAGCAGTATGGAGAGCTGCGCCCCAGCAGCCCCTACGGT	
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GTCCCCTCGTCGCCCGCCGCCCTGCAGAGCCTCCTTGGCCCCCAGCCCCTCCTCTCCAGCTTGGTGTACCCGGAGGCTGGCTTGGGGCTTGTGCCCGCGGGACGCCCAGGTGGGCCCCCA	
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CCCATGAGGGTGCTGGCAGGGAACGGACCCAGCTCCGACCTATCCACGGGGAGCAGTGGGGGCTACCCCGACTTCCCTGCCAGTCCCGCCTCCTGGCTGGACGAGGTGGATCACGCTCAG	
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TTCTGACTGAGGCCCCAGCTCCGTGGAGCACCAGACACGAGCACTGCCCCTGGCTGGGTGGTCGGGAGCCGCGCTCTCCTTTCCCGAAGCCCTGGGCCTCTAAAGGACACAGGGTCACCG	
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GCGGGGCACAGGCTGAGGACTGTCCAGCCCGGCGGCCCTGGCCCCGGGCAGAGGGACTTTCTCCCGGTCTCGAGGCTCCTTCTGGGACAAGGGGAGCCACCTGGTGGCTGCTCAGCAAGC	
 
	
 
CTTGTTTTGTAAGCAGATTCCTCCCTTTATCAACCAAAATTAACTGAGTGCTTGCTGCTCTTTCTAGACCGGAGTGGTCAGCCCCCGAAGCCGGGGAGGGGGGCTCTCCCCAGCCCAGAG	
 
	
 
CAGCACAGCCCTCAGACTGGAAGATGCTTTAATTTTTAAAATTAAAAAATAATACGAACTGTGCTTCCATTTCCCAGCTTCCTCTGTCTAGTTCTGCC	
 
	
 
Nucleotide and amino acid sequences of porcine Lhx3a 
  
The determined sequence was compared with two partial sequences of porcine Lhx3a (AF370445.1) and Lhx3 (AF063245.1). 
Differences in nucleotides and in amino acids are indicated with red letters. Nucleotide numbers are indicated above the 
sequence. Shaded amino acid sequences indicate domain regions in the order of LIM1 (nucleotide number (nn): 100–252), 
LIM2 (nn: 277–438), and DNA-binding homeodomain (nn: 478–657) are shaded. 
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Nucleotide and amino acid sequences of porcine Lhx3b  
	
 
	
 
ATGGAAGCGCGCGGGGAGCTGGGCCCCAGCCGGGAGTCGGCGGGCGGCGACCTGCTGCTGGCGCTGCTGGCGCGGAGGGAGGACCTGCGCCGAGAGATCCCACTGTGTGCCGGCTGCGAC	
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CAGCACATCCTGGACCGCTTCATCCTCAAGGCTCTGGACCGCCACTGGCACAGCAAGTGCCTCAAGTGCAGTGACTGCCACACGCCGCTGGCCGAGCGCTGCTTCAGCCGCGGAGAGAGC	
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CTCTACTGCAAGGACGACTTCTTCAAGCGCTTCGGGACCAAGTGCGCCGCGTGCCAGCTGGGCATCCCGCCCACGCAGGTGGTGCGCCGCGCCCAGGACTTCGTGTACCACCTGCACTGC	
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TTCGCCTGCGTCGTGTGCAAGCGGCAGCTGGCCACGGGCGACGAGTTCTACCTCATGGAGGACAGCCGGCTCGTGTGCAAGGCCGACTACGAGACCGCCAAGCAGCGAGAGGCCGAGGCC	
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ACGGCCAAGCGGCCGCGCACGACCATCACGGCCAAGCAGCTGGAGACGCTGAAGAGCGCCTACAACACGTCGCCCAAGCCCGCGCGCCACGTGCGCGAGCAGCTCTCCTCCGAGACCGGC	
 
	
 T	
 	
 A	
 	
 K	
 	
 R	
 	
 P	
 	
 R	
 	
 T	
 	
 T	
 	
 I	
 	
 T	
 	
 A	
 	
 K	
 	
 Q	
 	
 L	
 	
 E	
 	
 T	
 	
 L	
 	
 K	
 	
 S	
 	
 A	
 	
 Y	
 	
 N	
 	
 T	
 	
 S	
 	
 P	
 	
 K	
 	
 P	
 	
 A	
 	
 R	
 	
 H	
 	
 V	
 	
 R	
 	
 E	
 	
 Q	
 	
 L	
 	
 S	
 	
 S	
 	
 E	
 	
 T	
 	
 G	
 	
 
	
 
CTGGACATGCGCGTCGTGCAGGTGTGGTTCCAGAACCGCCGGGCCAAGGAAAAGCGGCTCAAGAAGGACGCCGGCCGGCAGCGCTGGGGCCAGTACTTTCGTAACATGAAGCGCGCCCGC	
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GGTGGCTCCAAGTCGGACAAGGACAGCGTCCAGGAGGAGGGGCAGGACAGTGACGCCGAGGTCTCCTTCACAGACGAGCCATCCATGGCCGAAATGGGCCCTGCCAACGGCCTCTACGGC	
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GGCCTGGGGGAGCCTGCCCCTGCCTTGGGCCGGCCCTCGGGGGCCCCGGGCAGCTTCCCGCTGGAGCACGGAGGCCTGGCGGGCCCGGAGCAGTATGGAGAGCTGCGCCCCAGCAGCCCC	
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TACGGTGTCCCCTCGTCGCCCGCCGCCCTGCAGAGCCTCCCTGGCCCCCAGCCCCTCCTCTCCAGCTTGGTGTACCCGGAGGCTGGCTTGGGGCTTGTGCCCGCGGGAGCCCCAGGTGGG	
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CCCCCACCCATGAGGGTGCTGGCAGGGAACGGACCCAGCTCCGACCTATCCACGGGGAGCAGTGGGGGCTACCCCGACTTCCCTGCCAGTCCCGCCTCCTGGCTGGACGAGGTGGATCAC	
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GCTCAGTTCTGACTGAGGCCCCAGCTCCGTGGAGCACCAGACACGAGCACTGCCCCTGGCTGGGTGGTCGGGAGCCGCGCTCTCCTTTCCCGAAGCCCTGGGCCTCTAAAGGACACAGGG	
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TCACCGGCGGGGCACAGGCTGAGGACTGTCCAGCCCGGCGGCCCTGGCCCCGGGCAGAGGGACTTTCTCCCGGTCTCGAGGCTCCTTCTGGGACAAGGGGAGCCACCTGGTGGCTGCTCA	
 
	
 
GCAAGCCTTGTTTTGTAAGCAGATTCCTCCCTTTATCAACCAAAATTAACTGAGTGCTTGCTGCTCTTTCTAGACCGGAGTGGTCAGCCCCCGAAGCCGGGGAGGGGGGCTCTCCCCAGC	
 
	
 
CCAGAGCAGCACAGCCCTCAGACTGGAAGATGCTTTAATTTTTAAAATTAAAAAATAATACGAACTGTGCTTCCATTTCCCAGCTTCCTCTGTCTAGTTCTGCC	
 

 
The determined sequence was compared with two partial sequences of porcine Lhx3b (AF370450.1) and Lhx3 (AF063245.1). 
Differences in nucleotides and in amino acids are indicated with red letters. Nucleotide numbers are indicated above the 
sequence. Shaded amino acid sequences indicate domain regions in the order of LIM1 (nucleotide number (nn): 106–258), 
LIM2 (nn: 283–444), and DNA-binding homeodomain (nn: 484–663) are shaded. 
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- 

LHX2 

LHX3 

- 

LHX2 

LHX3 

 -1053/-1029 
GAATAATGaTGATACtaattcATA 

 -1055/-1029 
ATGAATAATgatgaTACTAATTcATA 

 -941/-931 
AGAAACAAACT 

 -941/-931 
AGAAACAAACT 

 -922/-916 
ATAATAA 

 -922/-910 
ATAATaaTCACA  -893/-890 

TTTG 

 -893/-890 
TTTG 

-494/-483 
ATCCTTATTAAA 

-493/-483 
TCTTATTAA

A 

-471/-439　 
ACGTAATTTTAGAAAAGTCTAATAGgTGtGTTT 

-471/-439　 
ACGTAATTTtAGAaaAGTCTAATAGgTGtGTTT 

-340/-329 
TTAGCTAATTAA 

-340/-326 
TTAGCTAATTAAATG 

-137/-119 
ATGTCATGGTAATTACACA 

-132/-124 
ATGGTAATT 

Supplementary Fig. 3A. Yoshida et al. 
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LHX3 

-1799/-1768 
TTGACAATTACTTaaAcACACACCAATC

AGGG 

-1799/-1788 
TTGACAATTA

CT     

-1441/-1429 
CATGCCAATTATA 

-1441/-1422 
CATGCCAATTATACATT

TTA 

-1882/-1865 
ATATAATTGTAATCATAT 

-1915/-1898 
TTCCATTCATTTGTGTC 

-1880/-1868 
ATAATTGTAATCA 

-1914/-1899 
TCCaTTCaTTtGTGT 

-262/-254 
GACTTAATT 

-260/-254 
CTTAATT -380/-367 

GTAAcTTATTAACC 

-219/-206 
AAATTTAATTTgTA 

-218/-206 
AATTTAATTTgTA 

-380/-367 
GTAACTTATTAACC 

-299/-287 
CCCAAATTAAAT 

-301/-287 
TCCCCAAATTAAAT 
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LHX2 
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LHX2 
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AATCAGATTACTTTGATTATTT 
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CTTTGATTATTT 

-836/-826 
TAATTAATTA
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TCAATTAaTA
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-836/-827 
TAATTAATTA 

-818/-810 
AATTAATTG 

-820/-810 
TTAATTAATTG 

-808/-798 
TCAATTAaTA
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-467/-454 
AAATATAATTtaCA 

-466/-454 
AATATAATTtaCA 

-440/-433 
TATAATCA 

-440/-433 
TATAATCA 

Supplementary Fig. 3B. Yoshida et al. 

Supplementary Fig. 3. DNase I footprinting analysis of LHX2- and LHX3-binding sequences in the Cga and Fshβ promoter regions. 
Labeling of fragments of Cga (A) and Fshβ (B) were performed by PCR using a FAM-labeled forward primer [26]. DNase I digestion 
was performed without (-; upper panel) or with recombinant porcine ΔLIM-LHX2 (LHX2; middle panel) or ΔLIM-LHX3 (LHX3; 
lower panel) as described in the Materials and Methods, followed by analysis using a capillary sequencer with a GeneScan system. 
Numbers indicate the binding region. The nucleotides with decreased (uppercase) and unchanged (lowercase) their signals are 
indicated.	

	



