


















Hd1 Fine Mapping [Plant Cell (2000) 12:2473] 
 
Large insert clone discovery 

 Markers discover Hd1 is located on PAC P0038C5 
 

 

Figure 1. A Fine-Scale, High-Resolution Genetic and Physical Map of the Hd1 Region on 
Chromosome 6.  

(A) Genetic linkage map showing the relative position of Hd1 with RFLP markers on 
chromosome 6. Numbers under the horizontal line are numbers of plants with a recombinant 
chromosome in the adjacent marker intervals.  

(B) and (C) Yeast artificial chromosome (B) and PAC clones (C) spanning the Hd1 region. A 
circle indicates the existence of a sequence corresponding to the RFLP markers. Entire insert 
sequencing was performed on PAC clone P0038C5.  

(D) Detailed genetic and physical map showing the relative positions of the candidate regions of 
Hd1 and CAPS markers developed based on sequence data. Rec., approximate positions of 
recombination events that occurred near Hd1.  

   



Differences Between Hd1 Alleles 
 
Changes noticed 

 Nucleotide substitutions (lines) 
 Deletions (boxes) 

 
 

 
 

Figure 2. Scheme of the Structural Differences in the Candidate Region of Hd1 in Nipponbare 
and Kasalath and the Corresponding Genomic Region of se1 Mutants HS66 and HS110 and 
Their Original Variety, Ginbouzu.  

(A) Comparison of genomic sequences of Nipponbare and Kasalath Hd1 alleles. Boxes show the 
predicted open reading frames based on the Genscan software maize model. Vertical lines 
without labels represent single-base substitutions between Nipponbare and Kasalath. Small 
rectangular boxes and arrowheads represent deletions and insertions, respectively.  

(B) A 7.1-kb ApaI genomic fragment containing the entire Hd1 candidate sequence used in the 
complementation analysis. This fragment does not contain another predicted gene, encoding 
peroxidase, which was found in the candidate genomic region of Hd1.  

 







Hd6 Map Based Cloning [PNAS (2000) 98:7922] 
 
Discovering YAC/PACs Containing Gene 
 
Panel A 

 Hd6 mapped between E118893 and P704B1T 
 2807 plants analyzed with markers 

Panel B and C 
 YAC (B) and PAC(C) clones discovered with markers surrounding 

the mapped Hd6 region (Box: end clones; circle: markers) 
 Only PAC clone P0689D01 contained both flanking markers 

 
 

 
 
Figure 2. Fine-scale linkage and physical maps around the Hd6 locus. (A) A linkage map made 
with 2,807 segregating plants. The vertical bars represent the positions of RFLP markers (8, 10). 
Numerals indicate the numbers of plants in which recombination occurred between each pair of 
adjacent markers. YAC (B) and PAC (C) contigs are also depicted in combination with the 
linkage map. After physical map construction, new RFLP markers from end-fragments of the 
YACs or PACs (markers preceded with Y or P, respectively) or from ESTs mapped on the YACs 
(C60478 and E11893) were used for further linkage analysis. Squares on the clones indicate the 
end-fragments of the clones. Circles indicate that RFLP markers or the end-fragment is contained 
in each clone. Sequencing analysis revealed that all of the end-fragments derived from one end 
of clones Y5081, P0686A11, and P0667B11 lay within the Hd6 gene.  



Selecting region with gene 
 Additional markers used on seven segregating plants 
 Breakpoints in segregating plants used to define Hd6 interval 
 Gene contained with 26.4 kb region 

 
 

 

 

Figure 3. Delimitation of Hd6. The upper rows show the genotype of seven plants in which 
recombination occurred between E11893 and P704B1T. Black, white, and hatched regions 
represent chromosomal segments that are homozygous for the Kasalath allele, homozygous for 
the Nipponbare allele, and heterozygous, respectively. The lower row depicts a part of 
P0689D01. CAPS markers derived from the PAC sequence revealed that three recombinations 
occurred between 13B/BglII and 13C/RsaI and one between A5 M7/AluI and 13G/NheI. Progeny 
testing of selfed progeny of each recombinant narrowed down the Hd6 locus into the region 
between 13B/BglII and 13G/NheI. An arrow indicates a CK2α gene found in this region [from 
transcription initiation site to poly(A) tail addition site]. The bar below the CK2α gene represents 
the DNA fragments used in complementation testing. The BglII site in parentheses is present 
only in the Kasalath genome.  
 




