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n 2011, 25-year-old Candra Alston and
her three-year-old daughter, Malaysia
Boykin, were found dead in their apart-

ment in Columbia, SC. The crime is still

unsolved. The murders appeared to be
of a personal nature and whoever did the
killing may have been in conflict with
Alston. There were no signs of a forced

entry and investigators believe the victims
knew their killer, or killers. That’s about
all that was established about the
perpetrator(s) until now.

After four years, Columbia Police
Chief Skip Holbrook hopes to finally solve
the case since new details regarding the
investigation are now available. Using a
technology called DNA phenotyping, the
Columbia Police Department has been
able to release a computer-generated
image of a “person of interest” who might
have been involved in the crime, a possi-
bly dark-skinned male with brown hair and
brown eyes. This breakthrough used DNA
collected from the scene of the crime.

Over the past several years, Parabon
NanoLabs (Parabon) in Reston, VA, with
funding support from the Department of
Defense, has developed the Snapshot™

DNA Phenotyping System. According to
the company, Snapshot can accurately
predict genetic ancestry, eye color, hair
color, skin color, freckling, and face shape
in individuals from any ethnic background
– even individuals with mixed ancestry.

Genetic Instructions
It turns out that DNA carries the ge-

netic instruction set for an individual’s
physical characteristics which result in the
wide range of appearances among
people. By determining how genetic in-
formation translates into physical appear-
ance, it is possible to “reverse engineer”
DNA into a physical profile.

Snapshot reads hundreds of thou-
sands of genetic variants, or “genotypes,”
from a DNA sample and uses this infor-
mation to predict what an unknown per-
son looks like.

Recent advances in DNA sequencing
technology make it practical and afford-
able to read genetic content from DNA.
This allows the creation of datasets which

A composite predicted profile created by Parabon’s Snapshot™ illustrates the accuracy
of this technology. The actual photo of the subject is shown on the far right.
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thousands of out-of-sample genotypes.
Because some traits are partially deter-
mined by environmental factors and not
DNA alone, Snapshot trait predictions are
presented with a corresponding measure
of confidence. This reflects the degree to
which such factors influence each  particu-
lar trait. Traits such as eye color which are
highly heritable, and not greatly affected
by environmental factors, are predicted
with higher accuracy and confidence than
those which have lower  heritability.

For example, Snapshot predicts pig-
mentation traits with an average accu-
racy of greater than 80% and its ability
to discriminate between pigmentation ex-
tremes is considerably higher – often
99% or better. Even in cases where it is
difficult to distinguish between two simi-
lar phenotypes (for example, hazel eyes
versus green eyes), Snapshot can, with
high confidence, exclude certain traits.
For instance, Snapshot can, with confi-
dence approaching 100%, predict that a
particular subject does not have brown
or black eyes.

Requirements
Snapshot requires less than one

nanogram of extracted DNA, although
2.5 nanograms is ideal. From this,
Parabon can produce a report with a
detailed composite profile which can
greatly narrow down the number of pos-
sible suspects and/or provide new inves-
tigative leads. Besides being ideal for
cases for which there are no suspects,
Snapshot can also be used to identify
unidentified remains.

As to the case in Columbia, SC, the
CPD has put out a composite drawing of
the potential suspect and has asked citi-
zens to contact Crime Stoppers if they
have any information. While the case has
yet to be solved, Snapshot has resulted
in many new leads and they keep com-
ing in.

For more information, contact:
Paula Armentrout
Parabon NanoLabs
11260 Roger Bacon Dr., Ste. 406
Reston, VA 20190
Phone: (703)689-9689, Ext. 207
E-mail: paula@parabon.com
Web site: http://parabon-
nanolabs.com/snapshot

Bill Siuru is a retired USAF colonel. He
has a Ph.D. in mechanical engineering
from Arizona State University. His military
assignments included teaching engineer-
ing at West Point, commander of the re-
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Reports from Parabon NanoLabs include confidence
estimates for Snapshot™’s trait predictions.

include both genotypic (genetic content)
and phenotypic (trait) data for thousands
of subjects. Beginning with large datasets
comprised of phenotypes of interest and
genotype data for thousands of subjects,
Parabon’s bioinformatics team performed
large-scale statistical analysis on millions
of individual SNPs (Single Nucleotide
Polymorphisms) and billions of combina-
tions thereof to identify sets of these ge-
netic markers which associate with the
given trait.

A SNP is a DNA sequence variation
occurring commonly within a population
in which a single nucleotide in the ge-
nomes differs between members of a bio-
logical species or paired chromosomes.
This mining process can take weeks run-
ning on hundreds – sometimes thou-
sands – of computers. In the end, the
SNPs with the greatest likelihood of con-
tributing to the variation observed in the
target trait are culled for potential use in
predictive models.

Using data mining and machine learn-
ing, Parabon produces statistical models
which translate the presence of specific ge-
netic biomarkers into forensically relevant
trait predictions. The modeling phase fur-
ther refines this set of SNPs to a final set
which most accurately predicts the target
trait. Models are validated against data
held out for such testing and calibrated with
all available data before being installed into
the Snapshot architecture.

On the Money
Snapshot’s trait predictions have been

shown to be highly accurate in testing
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