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Step	
  1:	
  Visit	
  the	
  website	
  of	
  Ac.veState	
  
hNp://www.ac.vestate.com/ac.veperl	


Click	




Step	
  2:	
  Download	
  Ac.vePerl	
  	


Click	
  
Your	
  computer	
  is	
  32	
  bit	


Click	
  
Your	
  computer	
  is	
  64	
  bit	




Step	
  3:	
  Install	
  Ac.vePerl	


Click	
  
Install	
  



Step	
  4:	
  Visit	
  the	
  website	
  of	
  NIFTS	
  
hNp://fruit.naro.affrc.go.jp/index-­‐e.html	


Click	




	
  Step	
  5:	
  Download	
  MinimalMarker	


Click	




Step	
  6:	
  Check	
  Perl	
  directory	
  
Step	
  7a:	
  Make	
  directory	
  for	
  MinimalMarker	


For	
  default	
  installa.on	
  of	
  Ac.vePerl:	
  
Perl	
  directory	
  is	
  	
  C:\Perl	


Make	
  directory	
  of	
  ‘MinimalMarker’	
  
C:\MinimalMarker	
  
Downloaded	
  files	
  are	
  placed	
  in	
  this	
  
directory	




Step	
  7b:	
  Go	
  to	
  Control	
  Panel	
  >	
  System	


Click	




Step	
  8:	
  Click	
  Advanced	
  system	
  se`ngs	


Click	




Step	
  9:	
  Click	
  Environment	
  Variables	


Click	




Step	
  10:	
  Select	
  ‘Path’	
  and	
  Click	
  ‘Edit’	


Click	


Click	




Step	
  11:	
  Add	
  “;C:\Perl\”	
  to	
  Path	


Type:	
  
;C:\Perl\bin	




Step	
  12:	
  Confirma.on	
  of	
  Perl	
  	

Use	
  Command	
  Prompt:	
  

Start	
  -­‐>	
  All	
  programs	
  -­‐>	
  Accessories	


Type:	
  
Perl	
  -­‐h	
  

Help	
  menu	
  of	
  
Perl	
  appears	
  here	
  



Step	
  13:	
  Confirma.on	
  of	
  
MinimalMarker	


Change	
  directory:	
  
Type:	
  cd	
  \minimalmarker	


Type:	
  
Perl	
  minimalmarker.pl	
  -­‐h	
  

Help	
  menu	
  of	
  
MinimalMarker	
  appears	
  

here	
  



Overview	
  of	
  opera.on	


Command	
  	
  

Part	
  of	
  result:	
  
Text	
  file	
  is	
  

generated	
  as	
  	
  
a	
  result	
  file	
  in	
  
the	
  same	
  
directory	
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•  MinimalMarker	
  Manual	

•   	

•  Files	
  for	
  this	
  manual:	

•  Program	
  file:	
  minimalmarker.pl	

•  Sample	
  data:	
  sample_data.csv	
  (Yamamoto	
  et	
  al.,	
  2003,	
  Breed	
  Sci	
  2003,	
  53:35-­‐40)	

•  Output	
  file	
  of	
  sample	
  data:	
  sample_data_output.txt	

•   	

•  The	
  input	
  table	
  should	
  be	
  described	
  in	
  comma	
  separated	
  value	
  (CSV)	
  format	
  as	
  

shown	
  in	
  Fig.	
  1.	
  MinimalMarker	
  is	
  acceptable	
  for	
  co-­‐dominant	
  marker	
  of	
  diploid	
  
(Fig.	
  1A)	
  and	
  dominant	
  marker	
  (Fig.	
  1B),	
  co-­‐dominant	
  marker	
  with	
  any	
  number	
  of	
  
alleles	
  (Fig.	
  1C)	
  and	
  numerical	
  nota.on	
  of	
  SSR	
  marker	
  (Fig.	
  1D)	
  because	
  they	
  can	
  all	
  
be	
  dealt	
  with	
  as	
  a	
  problem	
  of	
  character	
  string	
  comparison	
  in	
  the	
  program.	
  In	
  the	
  
character	
  nota.on,	
  the	
  order	
  of	
  the	
  characters	
  can	
  be	
  ignored.	
  It	
  is	
  judged	
  that	
  
‘AB’	
  is	
  the	
  same	
  as	
  ‘BA’.	
  In	
  the	
  case	
  of	
  numerical	
  nota.on	
  of	
  co-­‐dominant	
  SSR	
  
marker,	
  it	
  must	
  be	
  unified	
  in	
  the	
  descending	
  order	
  or	
  the	
  ascending	
  order	
  and	
  the	
  
delimiter	
  such	
  as	
  ‘/’	
  is	
  necessary	
  between	
  the	
  figures.	


•  	
   The	
  format	
  of	
  command	
  line	
  is	
  shown	
  in	
  Fig.	
  2	
  and	
  an	
  example	
  of	
  output	
  data	
  is	
  
shown	
  in	
  Fig.	
  3.	
  Table	
  1	
  shows	
  program	
  op.ons.	
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A B

C D

Fig. 1. Data input format to MinimalMarker. The program requires input files in comma
separated value (CSV) format. First term of the data should be ‘Variety’ in the first line
and following it names of variety must be written in first line. After second line, names
of markers must be written in first column and following maker types. Any words are
permitted in the variety names and the marker names instead of ‘ V1’ or ‘ M1’ . (A)
Character notation of co-dominant marker of diploid and it is the input example of
sample data shown in Table1. (B) +/- notation of dominant marker. (C) co-dominant
marker with any number of alleles, (D) Numerical notation of SSR marker of diploid. 2
figures must be separated by delimiter such as ‘/’.

Variety,V1,V2,V3,V4,V5 
M1,ab,ad,ae,bf,cg 
M2,aa,bb,cc,dd,ee 
M3,ab,cd,ef,gh,hi 
M4,bc,cd,ac,de,dd 
M5,ab,ab,bb,ab,aa 

Variety,V1,V2,V3,V4,V5 
M1,+,+,+,+,+ 
M2,+,-,-,-,+ 
M3,+,+,+,+,- 
M4,+,-,+,+,- 
M5,-,+,-,-,+ 

Variety,V1,V2,V3,V4,V5 
M1,80/84,80/84,84/84,80/84,80/84 
M2,78/94,78/94,78/88,88/94,80/94 
M3,193/197,193/197,195/197,195/201,193/197 
M4,177/195,195/195,177/195,177/177,177/195 
M5,136/136,136/136,132/136,136/136,136/136 

Variety,V1,V2,V3,V4,V5 
M1,aa,ab,aa,ab,aa 
M2,aa,ab,ab,aa,bb 
M3,aa,aa,aa,aa,bb 
M4,aa,aa,ab,ab,aa 
M5,ab,ab,bb,ab,aa 
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Fig. 2.  Format of command line of MinimalMarker and the example. Input file(s) and Output file(s)
must be set. Refer to Table6 for the option switchs.

Format: 
>perl minimalmarker.pl [option switch] -i[input filename(s)] -o[output filename(s)] 
 
Example: 
>perl minimalmarker.pl -p1 -w -g -m1 -b1 -s3 -n1 -n2 -x3 -x4 -itestin.csv -otestout.txt 
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Fig. 3. Sample data output. Peach data was used as sample data  (Yamamoto et
al., 2003, Breed Sci 2003, 53:35-40.).  The program outputted that SSR
genotypes of 'Akatsuki' and 'Gyosei' are identical,  and computation was
continued. Six minimal marker sets which consist of three markers were
outputted.

number of markers:   17 
number of varieties: 17 
option switches: 
-p: 0, -w: OFF, -g: OFF, -m: 1, -b: ON 
Akatsuki x Gyosei 
No marker(s) can discriminate between varieties listed above 
number of marker sets found: 6 
list of marker sets found: 
M1a,M4c,MA023a 
M4c,MA007a,MA023a 
M4c,MA007a,MA035a 
M4c,MA014a,MA023a 
M4c,MA015a,MaA027a 
M4c,MaA027a,MA035a 
elapsed time: 0 sec. 
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Table 1 Program options for MinimalMarker 

 

Option Arguments Significance 

-p[0/1/2] 0: Do not print the table （default） 

1: Print the table 

2: Print the table and the program quits 

 The table shows the possibility of discrimination between two varieties by each marker, as in Table 3.  

-w  Under the condition that at least two markers are required for discriminating between every pair of cultivars, minimal marker 

set(s) are searched. 

-s[number] Number of markers which starts search Specifies the number of markers required to start the search. In case of dominant markers, at least 7 markers are required to 

identify 100 varieties. In this case, the search is completed quickly using the -s7 option switch. 

-e[number] Number of markers which stops the search 

-1: Search the total number of markers. 

Specifies the number of markers required to end the search. Even if no minimal marker set is identified, the search can be 

stopped when it is expected that the computation time will be too large to be practical. 

-n[number] Row number of the marker 

One or more specification is possible (ex. -n1 

-n2) 

Specifies markers that must be included in the minimal marker sets.  

-x[number] Row number of the marker 

One or more specification is possible (ex. -x1 

-x2) 

Specifies markers that must be excluded from the minimal marker sets.  

-v[number] Column number of the variety(ies) 

One or more specification is possible (ex. -v1 

-v2) 

Specifies variety(ies) and the minimal marker set(s) that discriminate the specified variety(ies) from other varieties in a 

variety/marker type table. 

-m[0/1/2] 0: Enumeration method 

1: Branch-and-bound method (default) 

2: Heuristic method 

Computation is accelerated using the branch-and-bound method. The same result is obtained by the enumeration method and 

the branch-and-bound method. Computation is drastically accelerated using the heuristic method, but it does not guarantee 

whether the marker sets obtained are minimal nor whether all minimal marker set8s) are identified. 

-b[0/1] 0: Arithmetic operation 

1: Bit operation (default) 

Computation is accelerated using the bit operation when the amount of computation time required to obtain the results 

becomes too large. The same result is obtained by the arithmetic operation and the bit operation. 
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