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Resources Collaborations

The resources group provides mapped clonal resources to
the sequencing teams. This group performs physical map-
ping as needed for the DNA sequencing group by using
fingeqxinting, restriction mapping, fluorescence in situ

hybridization, and other techniques. A small mapping ef-
fort is under way to identify, isolate, and characterize BAC
clones (from anywhere in the human genome) that relate to
susceptibility genes, for example, DNA repair. These
clones will be characterized and provided for sequencing
and at the same time contribute to understanding the biol-
ogy of the chromosome, the genome, and susceptibility
factors. The mapping team also collaborates with others
using the chromosome 19 map as a resource for gene hunt-
ing.

Functional Genomics

The functional genomics team is responsible for assem-
bling and characterizing clones for the Integrated Molecu-

lar Analysis of Gene Expression (called IMAGE) Consor-
tium and cDNA sequencing, as well as for work on gene
expression and comparative mouse genomics. The effort
emphasizes genes involved in DNA repair and links
strongly to LLNL’s gene-expression and structural biology
efforts. In addition, this team is working closely with Oak
Ridge National Laboratory (ORNL) to develop a compara-
tive map and the sequence data for mouse regions syntenic
to human chromosome 19.

Informatics and Analytical Genomics

The informatics and analytical genomics group provides
computer science support to biologists. The sequencing
informatics team works directly with the DNA sequencing

group to facilitate and automate sample handing, data ac-
quisition and storage, and DNA sequence analysis and an-
notation. The analytical genomics team provides statistical
and advanced algorithmic expertise. Tasks include devel-

opment of model-based methods for data capture, signal
processing, and feature extraction for DNA sequence and
fingerprinting data and analysis of the effectiveness of
newly proposed methods for sequencing and mapping.

Instrumentation

The instrumentation group also has multiple components.

Group members provide expertise in instrumentation and
automation in high-throughput electrophoresis, preparation
of high-densit y replicate DNA and colony filters, fluores-
cence labeling technologies, and automated sample han-
dling for DNA sequencing. To facilitate seamless integra-
tion of new technologies into production use, this group is
coupled tightly to the biologist user groups and the
informatics group.
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The center interacts extensively with other efforts within
the LLNL Biology and Biotechnology Research Program

and with other programs at LLNL, the academic commu-
nity, other research institutes, and industry. More than 250

collaborations range from simple probe and clone sharing
to detailed gene family studies. The following list reflects

some major collaborations.
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Integration of the genetic map of human chromo-
some 19 with corresponding mouse chromosomes
(ORNL).

Miniaturized polymerase chain reaction instrumenta-
tion (LLNL).

Sequencing of IMAGE Consortium cDNA clones

(Washington University, St. Louis).

Mapping and sequencing of a gene associated with
Finnish congenital nephrotic syndrome (University of

@hi, Finland).

Accomplishments

The LLNL Human Genome Center has excelled in several
areas, including comparative genomic sequencing of DNA
repair genes in human and rodent species, construction of
a metric physical map of human chromosome 19, and de-
velopment and application of new biochemical and math-
ematical approaches for constructing ordered clone maps.
These and other major accomplishments are highlighted
below.

.

.

.

Completion of highly accurate sequencing totaling
1.6 million bases of DNA, including regions spanning
human DNA repair genes, the candidate region for a

congenital kidney disease gene, and other regions of
biological interest on chromosome 19.

Completion of comparative sequence analysis of
107,500 bases of genomic DNA encompassing the
human DNA repair gene ERCC2 and the correspond-
ing regions in mouse and hamster. In addition to
ERCC2, analysis revealed the presence of two previ-
ously undescribed genes in all three species. One of
these genes is a new member of the kinesin motor pro-
tein family. These proteins play a wide variety of roles
in the cell, including movement of chromosomes be-
fore cell division.

Complete sequencing of human genomic regions con-
taining two additional DNA repair genes. One of
these, XRCC3, maps to human chromosome 14 and
encodes a protein that may be required for chromo-
some stability. Analysis of the genomic sequence
identified another kinesin motor protein gene physi-


