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A Human Genome 
Diversity Cell Line Panel 

A RESOURCE OF 1064 CULTURED 
lymphoblastoid cell lines (LCLs) (1) from 
individuals in different world populations 
and corresponding milligram quantities of 
DNA is deposited at the Foundation Jean 
Dausset (CEPH) (2) in Paris. LCLs were 
collected from various laboratories by the 
Human Genome Diversity Project (HGDP) 
(3) and CEPH to provide unlimited supplies 
of DNA for studies of sequence diversity 
and history of modem human populations. 
Information for each LCL is limited to sex, 
population, and geographic origin of the in- 
dividual. Each LCL is registered in a 
project-specific database and provided with 
a CEPH-generated, numeric identifier that 
labels the LCL, its corresponding DNA, and 
subject information. Every product derived 
from an LCL is labeled with a unique alpha- 
numeric bar-code. LCLs were tested for 
mycoplasma infestation by a polymerase 
chain reaction-based test (4). All lines show- 
ing infestation were discarded. 
LCLs were expanded for storage at 
-196?C and for production of mil- 
ligram quantities of DNA. 

The panel contains LCLs from 
populations living on all continents. 
Details of the LCL collections in the 
resource and a world map showing 
the 60 positions of the 51 different 
population samples that contributed 
blood specimens for production of 
the cell lines are given in the supple- 
mentary material (5). The LCLs LCLswi 
from each of 47 population samples sequen 
represent unrelated individuals. In of mod 
each of four other groups, several rel- 
ative pairs were sampled, permitting direct in- 
ference of their haplotypes (5). Notably absent 
are LCLs from India, rich in genetic diversity 
(6), and Australia, whose founders arrived 
quite early in the peopling of the world (7). 
There is much to learn from India and Aus- 
tralia, and every effort should be made for ex- 
change and cooperation in genome diversity 
studies. Most samples intentionally contain an 
excess of males (5). Males are haploid for the 
X and Y chromosomes, and both males and 
females can be considered as haploid for mi- 
tochondria. Marker types for these genomes 

are equivalent to genotypes. LCLs from popu- 
lation samples enriched for males enhance the 
collection of hundreds of Y-linked single nu- 
cleotide polymorphisms (SNPs) (8). Nonre- 
combinant Y-linked polymorphisms track 
male population history; mitochondrial mark- 
ers (transmitted only by mothers to offspring 
of both sexes) track female population history. 
The maximum number of LCLs from a popu- 
lation sample is 51. Twenty-five to 49 LCLs 
are available from each of 21 population sam- 
ples. Fourteen Chinese minority groups are 
represented by only 9 to 10 LCLs each. These 

numbers may raise 
questions about sta- 
tistical power for 
genome diversity 

ill 
Ice 
ler 

analyses. However, 
with marker haplo- 
types, e.g., on the 

help researchers to study Y chromosome, 
: diversity and the history specific lineages 
n human populations. may be differenti- 

ated and their ori- 
gins compared among samples of the resource 
(9). Furthermore, confidence in statistics 
based on microsatellite loci can be acceptable 
if sufficiently large numbers of loci are 
analyzed (10). 

One of us (H.T.G.) confirmed that the 
blood specimens that served as sources of 
the LCLs were freely donated under condi- 
tions of informed consent and confidentiali- 
ty by reviewing consent forms, institutional 
review board approvals, or detailed reports 
from those who organized collections. Only 
LCLs produced from samples for which he 

found sufficient evidence of informed con- 
sent are included in the resource. 

DNA from the LCLs will be distributed to 
investigators who agree to type all the DNAs 
with their genetic markers and contribute the 
results to a central database. LCLs will not be 
distributed. The DNAs have already been 
typed with 404 microsatellite markers, 
mapped throughout the nuclear genome (11), 
including 20 from the X chromosome and 
seven from the Y. Sixteen LCLs differ for 
gender indicated on records and that deter- 
mined by molecular typing (5). It is likely that 
the latter is more reliable. The resource should 
be useful for SNP discovery, for analyzing 
SNP and haplotype variability and structure, 
and for determining global sequence variation 
at various loci. DNA types at the same loci 
will accumulate on individuals from each of 
the populations, essential in light of the exten- 
sive genome diversity within populations that 
accounts for some 85% of the genetic varia- 
tion around the world (12). Finally, coopera- 
tive research will be facilitated among re- 
searchers who have hitherto been forced into 
a competitive mode of interaction. 
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tailed comparative genomic analysis of the 
full Arabidopsis and the soon-to-be-deter- 
mined poplar genome sequences. Woody 
species such as poplar will certainly have 
embellished and at least somewhat distinc- 
tive genomic content compared with Ara- 
bidopsis as a result of their different adap- 
tive and phyletic histories, but making use 
of the structural and functional homolo- 
gies between annual and woody plants- 
whether for basic tree physiology or 
biotechnology-can easily keep genera- 
tions of tree-loving scientists productively 
occupied. 
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