SHORT COMMUNICATION

CEPH Family 1362 STR Database: An Online
Resource for Characterization of PCR Products
Using Electrospray Ionization Mass
Spectrometry
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An online database has been established in order to validate electrospray ionization mass
spectrometry (ESI-MS) for genotyping and to publicize the procedures developed in our
laboratory for the characterization of PCR products by ESI-MS. Genotypes derived from short
tandem repeat (STR) loci that were obtained using ESI Fourier transform ion cyclotron
resonance mass spectrometry (FTICR-MS) have been posted for fifteen members of the CEPH
family 1362 pedigree. The website provides specific information such as PCR parameters, PCR
product cleanup approaches, and ESI solution compositions to enable other laboratories to
reproduce our data. Links are provided to related websites in an effort to integrate information
regarding the CEPH family, STR genotyping, and mass spectrometry. The database, currently
available at http:/ /www.people.vcu.edu/~dcmuddim/genotype/ will be routinely updated
with genotypes from additional STR loci including PCR parameters as well as PCR cleanup

strategies as further developments are completed.
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elucidating the association of genetic variation
with specific disease phenotypes. This approach
requires the screening of numerous genetic markers to
narrow the potential locations of a disease gene. The
most useful of these genetic markers are short tandem
repeats (STRs), which are highly polymorphic repeat
motifs found every 10-20 kb in the human genome
[1-3]. In addition to their utility as genetic markers,
some STRs are directly linked to a class of hereditary
disorders (i.e., Huntington’s disease, spinocerebellar
ataxia [4]), and are utilized for human identification in
forensic science [5]. ESI-MS [6], specifically FTICR-MS
[7, 8], is emerging as a significant player in the accurate,
sensitive, high-throughput measurement of STR length
polymorphisms [9]. FTICR presents advantages over
other types of mass detectors for characterization of
biomolecules because of its unparalleled mass resolu-
tion on the order of 10° or better [10-15] and superior
limit of detection allowing spectra of PCR products to
be generated from 5 nM solutions [16].
Although ESI-MS has been shown to be a versatile

The central theme of the post genome era will be
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and robust approach for characterization of PCR prod-
ucts [9, 16-30], it is still in its infancy. To validate
ESI-MS as a tool for characterizing PCR products and to
make available the approach that has consistently
proven successful in our laboratory, we have estab-
lished the ESI-FTICR-MS database for CEPH family
1362. This database is currently online and available at
http:/ /www.people.vcu.edu/~dcmuddim/genotype/.
Should the URL change during the course of this
project, a virtual redirect will be implemented. The
database is intended to provide model systems for STR
genotyping and relevant details that should enable
others to develop mass spectrometry for routine analy-
sis of nucleic acids. In addition, it is part of our
dissemination of information to the broader mass spec-
trometry community as outlined in our National Hu-
man Genome Research Institute grant.

Scope

All CEPH family genotypes to date were obtained using
ESI-FTICR-MS and the genotype data were confirmed
using other resources (e.g.,, websites, publications)
when available. Genotypes can easily be searched from
the homepage by chromosome, STR locus or family
member. If searching by chromosome, a map of the
selected chromosome is displayed with all available loci
listed in their relative positions. When a locus is se-
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lected from a particular chromosome or from an alpha-
betical list of all loci, the genotype for each member of
the CEPH family 1362 is shown in pedigree format.
Alternatively, the user can choose a specific family
member; a page for each family member displays the
genotype for each available STR locus.

In addition to the genotypes, detailed information is
provided in this database regarding the methods that
are utilized for successful analysis of PCR products by
ESI-MS. The PCR parameters for each STR locus are
provided in PDF format, which can be accessed from
the homepage or from the subsequent pages for each
locus. Primers, reagents, reaction composition, and cy-
cling conditions are detailed for each locus. The post
PCR cleanup procedure that is used by our laboratory
consists of an ethanol precipitation followed by micro-
dialysis, both of which are detailed at this site. We are,
of course, continually in search of a more rapid and
efficient approach to sample cleanup. As alternative
approaches are elucidated, they will be added to the
database. ESI solution compositions used to generate
both single- and double-stranded PCR products by
ESI-FTICR are given. Finally, for each STR locus, lists of
average masses and molecular formulas are provided
for the single- and double stranded PCR products for
each known allele.

The ESI-FTICR mass spectrometry genotype data-
base for CEPH family 1362 will be routinely maintained
to add new genotypes and new STR loci as the data are
acquired. Due to recent successes with ESI time-of-
flight (TOF) mass spectrometry, which is a potentially
higher throughput technology than FTICR, we antici-
pate addressing simpler STRs with ESI-TOF and adding
these data to the database.

Conclusions

It is our intention to provide mass spectrometrists with
information which will facilitate the development and
use of mass spectrometry for characterizing PCR prod-
ucts. STRs have been chosen as a model system not only
because of their importance in genetics, but because
they vary in size and complexity. For information not
included, links to other websites are provided, thus
establishing a network of information for STRs, CEPH
families, and mass spectrometry. We encourage users to
provide feedback and make suggestions as to what
could improve the database. It is recommended that
this paper be cited in publications rather than the URL
as the latter may change periodically.
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