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ND The chart presents a genetic linkage map of the human genome (current as  of July, 1994) that 
integrates published data sets with those provided by recent genome-wide mapping efforts. Genetic 
distances, indicated in centimorgans (cM), are an additive measure of the proportion of cross-over 

een defined points (loci) on the map that occurred during meiosis. 
lposed solely of loci that contain short tandem repeat polymorphisms (STRPs). A total of 971 loci are uniquely ordered 
contained in the map were obtained from four primary sources: GCnCthon, the mapping consortium of the Centre 

~isme Humain (CEPH) and the National Institutes of Health (NIH), the Cooperative Human Linkage Center (CHLC), and 
Genome Center (UTAH). The data from GBnCthon are based on markers containing CA repeat polymorphisms. The 
markers with tri-, tetra-, and pentanucleotide repeat polymorphisms. The UTAH markers are primarily tetranucleotide 
were generated from the CEPH reference panel of families. 
~ t e d  on the chart was constructed by first building a reference map. The support for the order of loci in the reference 
:rs by odds of 1000:l. The map was constrained to contain only loci that showed homogeneity of recombination among 
did not inflate the map with their addition by more than 2 cM. The degree of map inflation is an estimate of the frequen- 
mary data. The loci that are contained in this map are shown in red. 
~ s e d  to define reference intervals for the construction of a more detailed map. Additional loci were assigned to the refer- 
could be excluded from all other intervals by odds of 1000:l. The relative order of loci within an interval that resulted in 
of recombination events is shqwn. A sin& rmawbination event was sufficient ta establish order b e t w m  loci. Sex- 
cific recombination rates for these maps are described in the accompanying article. 
tterns for each chromosome shown on the idiograms are still a fundamental part of genetic diagnosis and gene localiza- 
vnopa hptalppn thp ovtno~net io  and the  aenetin linkone mona one hnnerl nn f l t~nn~nlmnno in aitm hxrhnirliontinn nnnl~~ano  nf 
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within the map. Data contained in the map were obtained from fol 
#Etude du Polymorphisme Humain (CEPH) and the National Instit1 
the University of Utah Genome Center (UTAH). The data from Gkn( 
CHLC data consist of markers with tri-, tetra-, and pentanucleotidf 
STRPs. All data used were generated from the CEPH reference pan 

The map presented on the chart was constructed by first bui 
map exceeded all others by odds of 1000:l. The map was constrai 
the families used and did not inflate the map with their addition by 
cy of errors in the primary data. The loci that are contained in thh 

This map was used to define reference intervals for the cons 
ence intervals if they could be excluded from all other intervals by 
the minimum number of recombination evpsts is shown. A sin* I 

averaged and sex-specific recombination rates for these maps are 
The banding patterns for each chromosome shown on the id] 

tion. The correspondences between the cytogenetic and the geneti 
yeast artificial chromosomes (YACs) and data from the Genome Da 
chromosome so that marker density could be evaluated. 

Accompanying the map is a histogram that includes the com 
ment of additional markers available through the public version of 
intervals for the histogram. The map distances between these poi1 
the exception of the X and Y chromosomes). Each of the loci withi 
presented for a total of 5840 polymorphic loci. The histogram is SI 

each interval. As each interval varies in size, the width of the bar 
tance. Therefore, the bar width indicates the density of markers (1 

Further information on the construction of the chart and the 
article (CHLC et al.) in the 30 September, 1994 issue of Science. 
which they were constructed can be obtained electronically througl 
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contained in the map were obtained from four primary sources: GCnCthon, the mapping consortium of the Centre 
  is me Humain (CEPH) and the National Institutes of Health (NIH), the Cooperative Human Linkage Center (CHLC), and 
Genome Center (UTAH). The data from GCnCthon are based on markers containing CA repeat polymorphisms. The 
markers with tri-, tetra-, and pentanucleotide repeat polymorphisms. The UTAH markers are primarily tetranucleotide 
were generated from the CEPH reference panel of families. 
Ned on the chart was constructed by first building a reference map. The support for the order of loci in the reference 
:rs by odds of 1000:l. The map was constrained to contain only loci that showed homogeneity of recombination among 
did not inflate the map with their addition by more than 2 cM. The degree of map inflation is an estimate of the frequen- 
mary data. The loci that are contained in this map are shown in red. 
lsed to define reference intervals for the construction of a more detailed map. Additional loci were assigned to the refer- 
could be excluded @om all other intervals by odds of 1000:l. The relative order of loci within an interval that resulted in 
of recombination events is shqm.  A sin& r~ombina t ion  event was sufficient to. establish order be twen  loci. Sex- 
cific recombination rates for these maps are described in the accompanying article. 
tterns for each chromosome shown on the idiograms are still a fundamental part of genetic diagnosis and gene localiza- 
ences between the cytogenetic and the genetic linkage maps are based on fluorescence in situ hybridization analyses of 
Isomes (YACs) and data from the Genome Data Base (GDB). Map information was scaled to the cytogenetic size of each 
narker density could be evaluated. 
the map is a histogram that includes the complete set of loci from the data sets described above, a s  well a s  the place- 
rkers available through the public version of the CEPH database. A subset of reference loci was used to define larger 
gram. The map distances between these points are shown on the left side of the genetic map and are sex-averaged (with 
and Y chromosomes). Each of the loci within the data set was assigned to its most likely interval. Genetic locations are 

)f 5840 polymorphic loci. The histogram is subdivided to indicate genes, STRPs, and other polymorphisms assigned to 
h interval varies in size, the width of the bar was scaled by dividing the number of markers by the interval's map dis- 
bar width indicates the density of markers (per centimorgan) in that interval. 

ition on the construction of the chart and the state of human genetic linkage mapping can be found in the accompanying 
n the 30 September, 1994 issue of Science. Access to more detailed presentations of the maps and the data sets frqm 
tructed can be obtained electronically through ftp.chlc.org, gopher.chlc.org, or h t t p : / ~ . c h l c . o r g l .  
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