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Abstract
One hundreclevensamples of blood, tissue, hair, and other types of specimens were studied
characterizedand hypothesized to beobtained from elusive hominins in North America
commonly referred to as Sasquat€iNA was extracted and purified from abset of these
samples that survived rigorous screening for wildlife species identificitachondrial DNA
(mtDNA) sequencing, specific genetic loci sequencing, forensic short tandem repeat (STR)
testing, whole genome single nucleotide polymorphism {Sb#ad arrayanalysis,and next
generationwhole genome sequencingere conducted ompurportedSasquatch DNA samples
gathered fromvarious locations in North AmericaAdditionally, histopathologic and electron
microscopic examinatiowereperformed oralargetissue sample.

The nmDNA whole genome haplotypes obtainegere uniformly consistent with modern
humans. Of the20 whole and 10 partialmitochondrial genome sequencedl16 diverse
haplotypes were found suggesting that these hominins did not originatsingle geographic
location.

In contrastconsistent, reproducibleoveldata were obtained when nuclear DNA was amplified
utilizing various platforms. Nuclear DNA obtained from Sasquatch sampl@®duced novel
SNPs, off ladder alleles on huma8TRs, retained human sequence interspersed with novel
sequence, and whole genome SHt fell outside the human thresholthree of thesasquatch
samples were subjected tonext generationwhole genomesequencing each of which
independently yieldetdigh qudity complete genomes

Analysis of preliminary phylogeny trees derived fraupercontigs generated from all three
samplesshowed homology to human chromosome 11 reference seqgogriceand to primate
sequences. The totality of the DNA eviderstggestshte Sasquatchuclear DNAIis a mosaic
comprising human DNA interspersed with sequence thaivs|but primatein origin.

In summary, our data indicates that the Sasquatch has human mitochondrial DNA but possesses
nuclear DNA that is structuralmosaicconsisting ofhuman andhovelnonrhuman DNA.
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Introduction

Eyewitness reports of encoens with tall, hairy hominincommonly called Sasquatdiave
been recorded fothousands ofjears from Sumeriarstories of wild hairy mer{Figure 1) to
reporéssin North America recorded the early 18008y Reverend Elkanah Walker and Daniel
Boone™.

Figure 1 Sasquatch recorded through history in art. (A A French illustration circa 1100
from Ro man d o6 A (BePhamoakn @ate circa700 BC showing a Wildman attacking
(C) Tapestry in a museum in SaitJeanLes-Saverne

OneNorth Americaninvestigative groughas publicly stated that they have documerd@®00
reports of sightings and other evidenfoe the existenceof thesecreatures These putative
homininsare reported tovalk bipedallyin a linear mannethat isdistinct from humangFigure
2).
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Figure 2 Linear trackway.

Eyewitnesgsreportthatthe Sasquatch a&to 12 feet in heightarecovered in hair with arms
longer than those of modern humaanrsd possessloped anterior craniusnwith short thick
cervical regios reminiscent of Nanckerthals.Eyewitness accountlso describe an opposable
thumb with hands and feet that are large in comparison to body size.

The above commonly reported traigs well as other scientific evidenemding credence to the
existence of Sasquatch, haween thoroughly researched and documeirtdzbth books and in

peer reviewed manuscripfs® Although there have been thousands of sightings, footprint casts
and other circumstantial evidence &asquatchacross the modern world for centuries,
incontrovetible proof of their existence has been elusiVhe failure to presena deceased
individual or skeletal remains has exacerbated scientific skepticism towards the circumstantial
evidence.

There are reportsfrom witnesseswho allegedlylive in close praimity to, and interact with,
Sasquatctamily units* however,in the absence of additional evidenceystof these reports
have been dismissedlhese witnesses and other eyewitne$geabker report that the Sasquatch
also build stick structures in tHerests, some of which are thought to be shelters while others
have unknown meaningblotably, someof the samples in thpresent studyvere submitted by
individuals claiming to havebtained thenirom the Sasquatch with which thégve had long
term inteaction.Sample 168 in this study was retrieved from a stick shelter as seen in Figure 3.

© Dr. Melba S. Ketchum, all rights reserved, 2012.
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Figure 3 (A) Stick shelter with hair trap (B) Hair trap on cente
Sample 168stuck to the glue of the hair trap prior to collection.

p of hair

DNA analysis of hair and tissue samples, modern video image capture and audio recording
technology, morphological examination of hair and tissue could cumulagitrelygthen support

for the existence of these unknown hominiBsme photographic evidence also exists such as
Figure 4is a reddish brown Sasquatch sleeping in the fardtis Sample 37 in the study
Video of the same Sasquatch is seerSupplemerdry Movie 1 where her respirations are
counted at only 6 per minute.
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Figure 4 Reddish brown Sasquatch juvenile sleeping in the forest, Sample 37.

A

During the presertve yearstudy, gproximately one hundred ankirteenseparate samples of
hair, blood mucus, toenailbark scrapingssaliva and skin with hair and subcutaneassue
attachedvere submitted by dozens of individuals and groups filtinty four separatédhominin
collection sites around North Ameri¢aable 1).

Here we report thenorphologicaland histopathologicexamination,whole mitochondrial and
nuclear DNAsgquencing and analysiandelectron microscopic studies of DNA extracted from
freshhominintissue

Overall the data are suggestive of an unusual contemplooanynin with mitochondrial DNA

consistent with modern humans but showing marked anomaligseimuclear DNA. These
findings suggest the existence of a novel contemporary indigenous North American hominin.

Materials and Methods

The materialsand methods are found &upplementarpata, Materials and Methods1Sn the
Supporting Information duea thelengthof the manuscript.
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Supplementary Sequencdnformation

The raw sequence data utilized in this manuscript from the Sasquatch samples has been provided
in the Supplementy Data S3, $4, S5 and S6 in FASTA format. Thesdiles were added as
swpplemental becaushe sequencesvere not able to be uploaded tdGanBank® because of

their lack of taxoraccording to GenBank personnel

Examination of Novel Hair Samples

A wide variety of hair shaft profiles were obseruesing stereomicroscopy anglit microscopy
(Figure5) with mostexhibiting a stiff, wiry texture and wavy, curved appearandt rounded
tapeed tips, consistent with aged hairs that had not beenTh full length of the hairs was
approximately 15 cm (FigurgA) anddiameters raged from 80 to 110 pm. (Human head hairs
typically range from 55 to 100 pm in diameter>.
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Figure 5 Results from microscopic hair examination. (A) Gross morphology and length
(Sample 33) (B) Light microscopy showing medulla and internal hair structure: Left-
Unknown hair (Sample 26)from unknown species, Right human hair, both at 400X with a
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camera digital zoom factor of 5.7(C) Left- Hair with spade shaped root (Sample 1§,;
Right, (Sample 26, Imbricate Cuticle.

The medulla and root were found to be the two most discriminating characteristics of the
microscopic examination. &t of the novel hairs had medullary sttukes anddiameterratios

that werecleaty distinct from human hairs. Even though a variety of medullary structures were
obseved, the micrographs in FigutB depict those most commonly encountereashbf the

novel hairs had elongated roots with a sanmea t Afspadeo shape, whi ch
animal hairs but is typicallyat seen in human hairs (Figub€, left). Human hairs exhibit
characteristic uniform imbricate scale patterns of the cuticle. Several different cuticle patterns
were observed omhe submitted sampled.he hairs exhibited wide imbricate scale patterns
proximally that transformed to close imbricate patterns distally. These patterns are distinctly
non-human in appearance (FigureC, right). Most of the submitted hairs were not
microcopically consistent with any of the hairs from the reference collection of common animal
hairs that included humancat, dog, cow, horse, deer, elk, antelope, moose, sheep, fox, bear,
coyote, wolf, rat, mouse, monkey, beaver, squirrel, llama and others.

The hairs were evaluated for DNA testing by observing the presence or absence of hair roots and
adherent tissue material. Hairs with apparent translucent tissue material and/or anagen or catagen
phase roots were considered as suitable candidates formiDbléa(nuDNA) testing. Hairs with

telogen phase roots without tissue or hairs lacking roots or tissue were considered suitable for
mitochondrial DNA (mtDNA) testing. Hairs that exhibited Roaman microscopic
characteristics and that did not match any km@amimal species were recommended for DNA
testing.

Collection and Classification of Hominin Samples

DNA Diagnostics ofNacogdochesTexas received samples of hair, toenail, tissue, blood,
mucus, scratched tree bark and saliva claimed by submittere footm an unknown and
previousy undescribed homininThe samples were collected fromesearchand sighting
locationsin 14 statesandtwo Canadian provinces. They were treated as forensic samples and
catalogued to maintain an appropriate chain of custddple 1 and Figure 6 summarizethe
locations, the sample collectors and their methodology.

© Dr. Melba S. Ketchum, all rights reserved, 2012.
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Figure 6 Geographic locations where samples were collected.

Samples were subjected to a preliminary screen by utilizing eyewitness interview information,
visual and histologicalexamination, and DNA testing.Those sampke that failed to present
novel visual structure or that matched a documented species were removed from the study.

Prevention of DNA Contamination by Forensic Methodologies

Throughout this project exhaustive precautions were taken to minimize or eliminate
contamination. The samples submitted in thistudy were either dried or fresh without
degradation. The DNA was extracted in a clean room using forensic science procedures that
minimized contaminant DNAIn the samples while maximizing DNA recovery. Samplese

also split and DNA was isolated in two separate laboratories to ensure that sample integrity was
maintained.

To further prevent contamination, hair samples were thoroughly vortexed using ethyl alcohol and
double distilled DNAse free water in ordaio wash away any DNA not associated with the
sample. The samples were extracted in small batches, prior to any handling of control DNA. The
humancontrol DNA was extracted in a separate location specifically utilized for the extraction of
high yield DNAsamples. Blank extraction controls were tested along with the hominin samples

10
© Dr. Melba S. Ketchum, all rights reserved, 2012.



to assure that there was no contamination during the extraction. Half of the samples were
extracted robotically thus minimizing handling by laboratory personnel. pdEtimenswere
subjected to testing designed to show a secondary contributor should any contamination occur.
One evidentiary specimempyrporteddried urine) did yield a mixed profile and was removed
from the study.

Control DNA was obtained from the majority thfe submitters and was profiled using Promega
PowerPleX 16%. All submitterstestedyielded complete profilesn contrast, wherhie hominin

samples were tested using Promega PowetP1éx partial profiles were evidentin almost all
casesThough notall samples were accompanied by DNA from the submittesetdata showed

that tlose samplesthat were providedvere not contaminated by their submitteiace the
submittersdé profiles excluded as beings. a <co
Additionally, the hominirprofilesfpartial profiles did nohave any extr&TR alleles that would
indicatea secondry contributor orcontaminatiorby a second individual

If two or more profiles were present in a sample during mtDNA sequencing anoutiation

loci, superimposition of the bases will yield an appearance similar to heteroplasmy. In a
contaminated sequence larger than expected numberhaiteroplasmic appearing bases would

be seen No heteroplasmy was observed in the mitochondrial segqug This further supports

the fact that none of the samples utilized in this study were contaminated.

Determination of DNA Quality

Throughout this study, close monitoring of DNA quality and yields was necessary to determine
if any PCR failures coulte attributed to DNA degradatiomlherefore we utilized a laboratory

that routinely extracted DNA from animal hair and hair root tdgsthe experience of this
laboratory,hair samples constitute a very reliable source of DNMnost all large animal leed
registries utilize plucked hair samples as their primary source of DNA for their parentage testing
programs. One horse registry alone processes over 100,000 hair samples peflyese. hair
samples are archived and are viable for many years aftgrate submitted.Therefore the
hominin samples were well within our expectations as far as nuclear DNA vyield and.quality
Only samples with verified follicular material were extracted. After extraction, yield gels with 3
pL of the extracted DNA were ilized to determine if there was DNA present and whether it
was degradeFigure 7. Hairs without tissue or root materiild not yield DNAIn this study.
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Figure 7 Yield gel for QC and quantification of extracted samples.

A small sample of skin with underlying structures from Sample 26 was submitted to the Texas
Vetelinary Medical Diagnostic Laboratory at Texas A&M University for the purpose of
evaluating the sample for degradation and strucg&ubsequentlythe slides generated from this
examination were submitted to Huguley Pathology Consultants for further éwalua®
detailed reporbf the histopathologidindings was generateftom the second examinatiofhe
report confirmed the Texas A&M findings amévealed that there was little degradation
observed and that the structures in the sample were visible alidb&oreviewed.There was no
pathology present in sampi6, howeverthe histology was deemedinconsistent with human
skin. Examination revealedlesser numbers of eccrine glands and even sebaceous
gland/pilosebaceous gland units than normally seen inahuskin. Abnormalitiessuch as
abortive hair shafts and various alopecwasre detected and hair follicle addition or extra
follicles, clustered and deeper in the dermal region were notexiclusteringof follicles at a
deepeievel in the dermisthanwhere most skin appendages usually oecas unusualand not
generally associated with hair follicleds as is seen with alopec{&igure 8, Supplemerary
Datal)
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