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December 11, 2002

Dr. Afif N. Shoucair
42199 Bradner
Northville, M1 48167

Dear Dr. Shoucair:

Thank you for the kind gift of “Circle of God’ Nineteenth
Century and Bevond. This book is indicative of how each of us wishes
to appreciate and understand the commonness we possess as God's
people.

- I thoroughly enjoyed my visit at the House of Wisdom recently
during the Holy Month of Ramadan.

As we continue to pursue peace and understanding among the
three Abrahamic faiths, please know of my thoughts and prayers for
you and your family. Iam

Sincerely yours,

7S L IR
Adam Cardinal Maida
Archbishop of Detroit

ACM/dp
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"To get this level of confidence, several iterations of the genome sequence is required,
typically at six to eight times coverage,” Myers said. In areas that fail to meet the required
quality standard, directed finishing reactions of many different types are performed and the
resulting data incorporated back into the draft assembly. Only after rigorous scrutiny, when all
data has been extensively reviewed by a human finisher, and all gaps and low-quality areas
have been resolved, will the sequence data be posted in the public databases. The quality of
the finished chromosome 19 sequence far exceeds the 1 in 10,000 base pair error rate set by
the Interational Human Genome Sequencing Consortium, with the error rate estimated to be
much less than 1 in 100,000 base pairs.

"The JGI-Stanford partnership has been integral to the timely and economical completion of

chromosome 19," Rubin said. "DOE's contribution to sequencing the human genome totals
some 11 percent, with chromosome 19 representing the first of the three chromosomes the
team has tackled, together with the completion of Chromosomes 16 and 5 in the offing." The
magnitude of the accomplishment is further reflected in the nearty 100 authors cited on the
paper led by Jane Grimwood at Stanford and Susan Lucas at the JGI. Other authors include
investigators at Lawrence Livermore and Los Alamos national laboratories; UC Santa Cruz;
Children's Hospital Oakland, Calif, the Howard Hughes Medical Institute at the University of
Washington, Seattle; Case Western Reserve University; and the Nationat Cancer institute.

The Joint Genome Institute (JGI), located in Walnut Creek, Calif. was established in 1997 by
three of the DOE national laboratories managed by the University of California: Lawrence
Berkeley National Laboratory and Lawrence Livermore National Laboratory in California and
Los Alamos National Laboratory in New Mexico. In addition to its human genome sequencing
activities, JGI has whole genome sequencing programs devoted to other vertebrates,
microbes, and plants. Funding for the JGI is predominantly from the Office of Biological and
Environmental Research in DOE's Office of Science.

The Stanford Human Genome Center (SHGC) is part of the Department of Genetics at
Stanford University. SHGC, originally funded as a pilot sequencing center for the human
genome project, is currently involved in a variety of scientific research programs, including
large-scale genomic finishing, human disease linkage studies, vertebrate diversity, and the
elucidation of functional sequence elements in the human genome. Additional information
about the SHGC is available at http://www-shgc.stanford.edu.
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as segments of coding and noncoding conservation with more distant species such as the
pufferfish, Fugu rubripes, which was also sequenced here at the JGI. While not long ago
these noncoding regions were considered nonsense, now they are actually proving to have
powerful regulatory influence over the genes that they bracket."

The DOE originally selected chromosome 19 as a sequencing target because of the agency's
abiding mission of investigating the link between DNA damage from radiation exposure and
human cancer. Initial work conducted by Lawrence Livermore National Laboratory in the mid
1990s led to the mapping of multiple DNA-repair genes on chromosome 19. In 1999, the
sequencing and finishing projects were transferred to the JGI and the Stanford Human
Genome Center, respectively.

"Unlike earlier draft human genome sequences, this version is 500 times better in terms of
contiguity and accuracy—-which makes a huge difference if you are trying to do biology with
that sequence,” said Richard Myers, director, Stanford Human Genome Center. "It gives you a
sense of the chromosome's topography—one filled with such biologically interesting features
as transcription factors, olfactory receptor genes, and zinc finger genes."

Offactory receptors represent the largest multigene family in higher organisms. They have
evolved in response to the need for animals to recognize millions of odors—both threatening
and attractive—in their environment. Transcription factors are proteins that need to be
recognized by RNA polymerase in order to initiate the elaboration of nuclectides along the
DNA molecule. Zinc finger proteins are chains of amino acids that capture a zinc ion and bind
to RNA or DNA and play a critical role in a cell's life cycle. These proteins regulate the
expression of genes as well as nucleic acid recognition, reverse transcription, and virus
assembly. Drug development efforts seek to disrupt these zinc finger structures to prevent
viruses from functioning.

Chromosome 19, however, was not without its challenges, Myers added. "The sequence was
harder to work through than expected. it's a real tribute to this team that they could get the
sequence finished.”

Stanford's role in the collaboration is the critical one of “finishing” the DNA sequence. The
finishing process ensures that the information made available through the public databases is
completely contiguous, with all ambiguities resolved. This painstaking process begins with the
electronic transmission of draft data sets, some 20 billion bytes per week, and shipping of
bacteria culture plates from the JGI's Production Genomics Facility in Walnut Creek, Calif. to
Stanford.
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Gene-Rich Human Chromosome 19 Sequence
Completed

Walnut Creek, CA—-The United States Department of Energy (DOE) Joint Genome Institute
(JGI) and Stanford University report today the completion of the sequencing of human
chromosome 19, the most gene-rich of ali the human chromosomes. This achievement is
described in the April 1, 2004 edition of the journal Nature.

“Culminating 18 years of research, this partnership exemplifies DOE's commitment to
advancing our understanding of the complex interplay between our human health and the
environment," said Energy Secretary Spencer Abraham, whose agency funded the work
through its Office of Science.

Embedded in this sequence information are critical regulatory networks of genes tasked with
controlling such functions as repairing DNA damage caused by exposure to radiation and to
other environmental poliutants. Studies of DNA-repair genes, initiated at the DOE national
laboratories, are yielding insights into the development of certain cancers, many of which
appear to be caused by defects in DNA-repair pathways. Also, new insights are being gleaned
about other gene families implicated in detoxifying and excreting chemicals foreign to the
body.

"With this high-quality sequence now made freely available to the scientific community, more
light will be shed on individual responses to medicines,"” Abraham said. "This will enable the
development of more sensitive diagnostics for susceptibility to a wide array of important
diseases. in time, with this information in hand, physicians will be able to tailor more effective
individualized therapeutic strategies.”

Chromosome 19, at 55.8 million bases or letters of genetic code, although representing only
about 2 percent of the human genome, features nearly 1,500 genes. They include genes that
code for such diseases as insulin-dependent diabetes, myotonic dystrophy, migraines, and
familial hypercholesterolemia (an inherited form of elevated blood cholesterol), which
increases the risk of cardiovascular disease.

“Beyond the significant revelation that chromosome 19 has more than twice the gene density
of the genome-wide average, it also offers a fertile landscape for exploring evolutionary
motifs," said JGI Director Eddy Rubin. "An intriguing picture has emerged regarding
conservation and divergence, revealing large blocks of gene conservation with rodents as well
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