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Single-molecule sequencing of an

individual human genome
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ik L 2 human genomic information without the need for

cloning, amplification or ligation. ~We
Recent advances in high-throughput DNA Ing plificati igati

. . determined 2.8 million single nucleotide
sequencing  technologies have  enabled

olymorphisms (SNPs) with a false-positive rate
order-of-magnitude improvements in both cost polymorp ( ) P

of less than 1% as validated by Sanger
and throughput. Here we report the use of ° vel y 8

. sequencing and 99.8% concordance with SNP
single-molecule methods to sequence an

enotyping arrays. We identified 752 regions of
individual human genome. We aligned billions of g yping y g

co number variation by analyzing coverage
24- to 70-bp reads (32 bp average) to 90% of Py nu variatl y yzing coverag

depth alone and validated 27 of these usin
the National Center for Biotechnology P 9

digital PCR. This milestone should allow
Information (NCBI) reference genome, with g

widespread application of genome sequencing to
28 average coverage. Our results were

. . , many aspects of genetics and human health,
obtained on one sequencing instrument by a

. . , including personal genomics.
single operator with four data collection runs.

Single-molecule sequencing enabled analysis of
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Mobile Phone Based Clinical Microscopy

for Global Health Applications

fi#: Light microscopy provides a simple,
cost-effective, and vital method for the diagnosis
and screening of hematologic and infectious
diseases. In many regions of the world, however,
the -required equipment is either unavailable or
insufficiently portable, and operators may not
possess adequate training to make full use of the
images obtained. Counterintuitively, these same
regions are often well served by mobile phone
networks, suggesting the possibility of leveraging
portable, camera-enabled mobile phones for
diagnostic imaging and telemedicine. Toward
this end we have built a mobile phone-mounted
light microscope and demonstrated its potential
for clinical use by imaging P. falciparum-infected
and sickle red blood cells in brightfield and M.
tuberculosis-infected  sputum  samples in
fluorescence with LED excitation. In all cases

resolution exceeded that necessary to detect
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blood cell and microorganism morphology, and
with the tuberculosis samples we took further
advantage of the digitized images to
demonstrate automated bacillus counting via
image analysis software. We expect such a
telemedicine system for global healthcare via
mobile phone — offering inexpensive brightfield

and fluorescence microscopy integrated with

www. ebiotrade. com

automated image analysis — to provide an
important tool for disease diagnosis and
screening, particularly in the developing world
and rural areas where laboratory facilities are
infrastructure is

scarce but mobile phone

extensive.
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Protocol 1

Use of the Sleeping Beauty Transposon

System for Stable Gene Expression in Mouse

Embryonic Stem Cells
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Hematopoietic Stem Cell Targeting with
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