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Josie's Orange (Marvel)
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3382 Capital Circle NE
Tallahassee, FL 32308

Submitted By

Callie Brown
Goldendoodles Forever
14987 Budd Rd
Dubuque , IA 52002

Subject Dog

Phenotype: Apricot
Sex: Female
Birth:

Disorder Results (2 of 4)

CDPA N/N Clear: Dog is negative for the CDPA mutation
CDDY N/N ; (oBtiatewith CDDY.

Color Results (1 of 4)
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embark DNA HEALTH SUMMARY Test Date: 2/18/2023

“Marvel” Registered Name: GDF's Marvel

Date of Birth: 5/26/2021

Breed A estr éS Poodle (Standard) + 28.2% Golden Retriever + 10.3%
raﬁ

plied Breed:
Embark Swab Code:

Embark Profile:

Your dog’s DNA was tested by Embark Veterinary, Inc. for the likelihood of developing clinical signs from 16 health conditions that are
currently relevant for their breed(s). Please speak to your veterinarian and breeder about specific risks and care recommendations
associated with your dog’s results.

d\eS

Your dog is not expected to develop 3|gns a c variant r the following breed

arel itions:

- Chondrodystrophy and | |sc CDDY/IVDD, Type | IVDD (FGF4
- Congenita , CMS (COLQ, Golden Retriever Variant)
- Degenerati opathy, DM (SOD1A)

- Dystrophic Epidermolysis Bullosa (COL7A1, Golden Retriever Variant)
- GM2 Gangliosidosis (HEXB, Poodle Variant)
- Golden Retriever Progressive Retinal Atrophy 1, GR-PRA1 (SLC4A3)

- Golden Retriever Progressive Retinal Atrophy 2, GR-PRA2 (TTC8)

- Ichthyosis, ICH1 (PNPLA1, Golden Retriever Variant) d\eS
- Muscular Dystrophy (DMD, Golden Retriever Variant) O O

- Neonatal Encephalopathy with S@’ AT

- Neuronal Ceroid Li on 4 Deletion, Golden Retriever Variant)
- Osteochondro Ietal Dwarfism (SLC13A1, Poodle Variant)

- Osteogenesis | ‘ecta, Brittle Bone Disease (COL1A1, Golden Retriever Variant)

- Progressive Retinal Atrophy, prcd (PRCD Exon 1)

- Retina Dysplasia and/or Optic Nerve Hypoplasia (SIX6 Exon 1, Golden Retriever Variant)

- Von Willebrand Disease Type I, Type | VWD (VWF)

* The information presented above is intended for non-breeding purposes. Please refer to the full Embark genetic test results for b 1of1
age 1o
comprehensive health and trait information that is relevant for breeding decisions. 9



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel

TRAITS: COAT COLOR

= 1 3e0GO

The E Locus de

RESULT

IIeIe do not produce dark hairs at all, and will be “red” over theifientire body. The shade
of red, which can range from a deep copper to yellow/gold to cream, is dependent on other genetic factors

erm if and where a dog can produce dark (black or brown) hait.'Bogs with two copies
of the recess

No dark hairs

including the Intensity loci. In addition to determining if a dog can develop dark hairs at all, the E Locus can
anywhere (ee)

give a dog a black *mask” or “widow’s peak,” unless the dog has overriding coat color genetic factors.
Dogs with one or two copies of the Em allele usually have a melanistic mask (dark facial hair as commonly
seen in the German Shepherd and Pug). Dogs with no copies of Em but one or two copies of the Eg allele

usually have a melanistic "widow's peak" (dark forehead hair as commonl in han Hound and
Borzoi, where it is called either “grizzle” or “domino”). 6
K Locus (CBD103) 3 @ﬂdo

i

The K Locus Ie ocus, meaning that it prevents the A Locus
affecting co lorAEor'this reason, the KB allele is referred to as the “dominant b

dogs with at ne KB allele will usually have solid black or brown coats (or red

type from
k” allele. As a result,

am coats if they are Not expressed (KBKB)
ee at the E Locus) regardless of their genotype at the A Locus, although several other genes could impact

the dog’s coat and cause other patterns, such as white spotting. Dogs with the kYkY genotype will show a
coat color pattern based on the genotype they have at the A Locus. Dogs who test as KBKY may be brindle
rather than black or brown.

embark



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel

TRAITS: COAT COLOR (CONTINUED) d\eg

TRAIT ﬂd RESULT
Intensity Loci L \de

Areas of a dog's co ere dark (black or brown) pigment is not expressed eitheféontain red/yellow

pigment, orn ent at all. Five locations across five chromosomes explain appr ately 70% of red Any pigmented hair
pigmentation "intensity" variation across all dogs. Dogs with a result of Intense Red Pigmentation will likely likely apricot or red
have deep red hair like an Irish Setter or "apricot" hair like some Poodles, dogs with a result of (Intense Red
Intermediate Red Pigmentation will likely have tan or yellow hair like a Soft-Coated Wheaten Terrier, and Pigmentation)

dogs with Dilute Red Pigmentation will likely have cream or white hair like a Samoyed. Because the
mutations we test may not directly cause differences in red pigmentation intensity, we consider this to be
a linkage test.

A Locus (ASIP)

The A Locus controls switehin
in dogs that are

mostly or e t with some mterspersed black hairs. Agout| (also called

tat
olf Sable”) dogs have Not expressed (a‘a’)

red hairs wit black or brown with

lighter patches on their cheeks, eyebrows, chest, and legs. Recessive black dogs have solid-colored black

t|ps, mostly on their head and back. Black and tan dogs are mos

or brown coats.

D Locus (MLPH)

The D locus result that we report is determined by three different genetic va

th n% together
to cause diluted pigmentation. These are the common d allele, also known and th common

;s will have all black

alleles known as “d2” and “d3”. Dogs with two d alleles,tega - i
plgment lightened (“diluted”) to gray, or bro % to ter brow their hair, skin, and
- ﬁ hese dilute colors, suc “ "~

. @ in breeds, dilute dogs have a highér i
d"allele will not be dilute, but can pass the d allele ons#o their puppies. To

,and d3 test results, click the "SEE DETAILS” link in the upper rt hand corner of
section of the Traits page, and then click the “VIEW SUBLOCUS RESULTS” link at the

expressed (DD)

Dilution Alopec
view your dog’s
the “Base Coat
bottom of the page.

embark



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel

TRAITS: COAT COLOR (CONTINUED) d\es
TRAIT ﬂd
Cocoa (HPS3) \de

Dogs with the*coco otype will produce dark brown pigment instead of black in

RESULT

th their hair and skin. No co alleles, not
to their puppies. expressed (NN)
Dogs that have the coco genotype as well as the bb genotype at the B locus are generally a lighter brown

than dogs that have the Bb or BB genotypes at the B locus.

Dogs with th genotype will produce black pigment, but can pass the co allele

B Locus (TYRP1)

Dogs with two copies of the b allele produce brown pigment instead of blagk i r and sKkin. .

Dogs with one copy of the b allele will produce blac |gment b h on to their puppies. Likely black colored
nose/feet (BB)

E Locus ee dogs that carry two b alleles will have r

footpads (sometimes referre No 0 Retrlevers) “Liv
preferred color term forf)‘v he Doberman Pinscher it is re

Saddle Tan (

Wn NosSes, eye rims, and

or “chocolate’ isth

The "Saddle Tan" pattern causes the black hairs to recede into a "saddle" shape on the back, leaving a tan

face, legs, and belly, as a dog ages. The Saddle Tan pattern is characteristic of breeds like the Corgi,

. . Not expressed (NI)
Beagle, and German Shepherd. Dogs that have the Il genotype at this locus are more likely to be mostly

black with tan points on the eyebrows, muzzle, and legs as commonly seen in the Doberman Pinscher and
the Rottweiler. This gene modifies the A Locus at allele, so dogs that do not express at are not influenced

by this gene.

S Locus (MITF)

produced, and

white hair and/o¥ Likely to have little to

no white in coat (SS)

limited white spotting and may be considered flash, parti or piebald. This MITF variant does not explain all
white spotting patterns in dogs and other variants are currently being researched. Some dogs may have
small amounts of white on the paws, chest, face, or tail regardless of their S Locus genotype.

embark



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel
TRAITS: COAT COLOR (CONTINUED)

TRAIT ﬂdo O
M Locus (PMEL) \de
Merle coat %@common to several dog breeds including the Australian Shepherd, Catahoula

Leopard Dog, hetland Sheepdog, among many others. Merle arises from an u ble SINE insertion
(which we term the "M*" allele) that disrupts activity of the pigmentary gene PMEL, leading to mottled or

RESULT

patchy coat color. Dogs with an M*m result are likely to be phenotypically merle or could be "non-
expressing” merle, meaning that the merle pattern is very subtle or not at all evident in their coat. Dogs
. . . ) No merle alleles (mm)
with an M*M* result are likely to be phenotypically merle or double merle. Dogs with an mm result have no

merle alleles and are unlikely to have a merle coat pattern.

Note that Embark does not currently distinguish between the recently ib (yptip%ical,
atypical+, classic, and harlequin merle alleles. Our metle tes nI ence, but not the length
of the SINE insertion. We do not recommend maki e @ deeisions on thi

further testing for aIIeIimﬁtincin @ﬁ isions.

E

R Locus (US%QG

The R Locus regulates the presence or absence of the roan coat color pattern. Partial duplication of the
USH2A gene is strongly associated with this coat pattern. Dogs with at least one R allele will likely have
roaning on otherwise uniformly unpigmented white areas. Roan appears in white areas controlled by the S Likely no impact on

sult alone. Please purs

Locus but not in other white or cream areas created by other loci, such as the E Locus with ee along with coat pattern (rr)
Dilute Red Pigmentation by | Locus (for example, in Samoyeds). Mechanisms for controlling the extent of

roaning are currently unknown, and roaning can appear in a uniform or non-uniform pattern Further, non-

uniform roaning may appear as ticked, and not obviously roan. The roan pattern ¢ r or without

ticking. O

H Locus (Harlequin) 6“&

This pattern is n at'Danes and causes dogs to have a white coat wit

pigment. A dog result will be harlequin if they are also M*m or M*M* at th
S

ee at the E locu s with a result of hh will not be harlequin. This trait is thought to
lethal; a living dog with an HH genotype has never been found.

tches of darker No harlequin alleles
Locus and are not (hh)
homozygous

embark



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel

TRAIT ﬂdo O RESULT
Furnishings (RSRO \ée

Dogs with o r twocopies of the F allele have “furnishings”: the mustache, beafdyand eyebrows Likely furnished
characteristi eeds like the Schnauzer, Scottish Terrier, and Wire Haired Dach d. A dog withtwoll (mustache, beard,
alleles will not have furnishings, which is sometimes called an “improper coat” in breeds where and/or eyebrows) (FF)

furnishings are part of the breed standard. The mutation is a genetic insertion which we measure
indirectly using a linkage test highly correlated with the insertion.

Coat Length (FGF5) c\ E
The FGF5 gene is known to affect hair length in manygdifferent species di @dogs, mice, and
. | % i Likely long coat (TT)

humans. In dogs, the T allele confers a long, silky
Long Haired Whippet. The anceStral elecalse c
Staffordshire Terrier. In citai e suchias Gorgi), the long haircoat is desc

Shedding (M
Dogs with at least one copy of the ancestral C allele, like many Labradors and German Shepherd Dogs, are Likely light shedding
heavy or seasonal shedders, while those with two copies of the T allele, including many Boxers, Shih Tzus (TT)

and Chihuahuas, tend to be lighter shedders. Dogs with furnished/wire-haired coats caused by RSPO2
(the furnishings gene) tend to be low shedders regardless of their genotype at this gene.

Coat Texture (KRT71) Ql\»‘ ,S
@c co

Dogs with a long coat and at least one copy of the T |! !

Poodles and Bichon Frises. Dogs with t soft

but there are other factors that %u t, for example if they at least

Furnishings (R h e likely to have a curly coat. Dogs with short ¢o
allele-b

two copies of t t still have straight coats.

ikely' wavy coat (CC)

ay carry one or

embark



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel

TRAITS: OTHER COAT TRAITS (CONTINU@ d\eg

TRAIT Y\_&O RESULT
Hairlessness (FQ I&ée

A duplicatio the I3 gene causes hairlessness over most of the body as wel changes in tooth

shape and n . This mutation occurs in Peruvian Inca Orchid, Xoloitzcuintli (Mexi¢an Hairless), and Very unlikely to be

Chinese Crested (other hairless breeds have different mutations). Dogs with the NDup genotype are likely hairless (NN)
to be hairless while dogs with the NN genotype are likely to have a normal coat. The DupDup genotype has

never been observed, suggesting that dogs with that genotype cannot survive to birth. Please note that

this is a linkage test, so it may not be as predictive as direct tests of the mutation in some lines.

Hairlessness (SGK3) Qxe 5 ,
Hairlessness in the American Hairless Terrier arise @@t K Very unlll;erzy tobe
result are likely to be hairless. s with, the NDig¢ e ave anormal c ipless (NN)
variant on to their offspring.

Oculocutane inism Type 2 (SLC45A2) LINKAGE

Dogs with two copies DD of this deletion in the SLC45A2 gene have oculocutaneous albinism (OCA), also
known as Doberman Z Factor Albinism, a recessive condition characterized by severely reduced or absent

pigment in the eyes, skin, and hair. Affected dogs sometimes suffer from vision problems due to lack of eye

pigment (which helps direct and absorb ambient light) and are prone to sunburn. Dogs with a single copy Likely not albino (NN)

of the deletion ND will not be affected but can pass the mutation on to their offspring. This particular
mutation can be traced back to a single white Doberman Pinscher born in 1976, and i %een
observed in dogs descended from this individual. Please note that this is g t%i not be as
predictive as direct tests of the mutation in some lines. i 0 O

™

embark



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel

RESULT

—Ienz muzzle (mesocephalic) breeds like Staffordshire Terriers Labradors, and long

muzzle (dolic @ halic) breeds like Whippet and Collie have one, or more comm two, copies of the

ancestral C allele. Dogs in many short-length muzzle (brachycephalic) breeds such as the English Bulldog,  Likely medium or long
Pug, and Pekingese have two copies of the derived A allele. At least five different genes affect muzzle muzzle (AC)

length in dogs, with BMP3 being the only one with a known causal mutation. For example, the skull shape

of some breeds, including the dolichocephalic Scottish Terrier or the brachycephalic Japanese Chin,

appear to be caused by other genes. Thus, dogs may have short or long muzzles due to other genetic

factors that are not yet known to science. 3 \e‘ ;
Tail Length (T) QO O
e ancﬂtal ,dogs with one G allele arejlikel e
S 2 t

il. This mutation causes natural bobtail in reeds including

ith GG genotypes Likely normal-length
birth. tail (CC)
Please note that this mutation does not explain every natural bobtail! While certain [ineages of Boston

have not bee rved, suggesting that dogs with the GG genotype do not surviv
Terrier, English Bulldog, Rottweiler, Miniature Schnauzer, Cavalier King Charles Spaniel, and Parson Russell

Terrier, and Dobermans are born with a natural bobtail, these breeds do not have this mutation. This
suggests that other unknown genetic mutations can also lead to a natural bobtail.

dewe . nctional digits Unlikely to have hind
located midway between a dog's paw and hoc a @ one-copy of the Tallele have about a claws (CC)

s. Notethat othe ntly unknown to science) mutati
Cdog | have hind dewclaws.

Hind Dewclaws (LMBR1)

Common in certain breeds such as the Saint Bernard, hi

(@}

50% chance of having hind'@lewcla

cause hind dewcla S@

embark



“MARVEL”
GDF'S MARVEL

embark

DNA Test Report Test Date: March 4th, 2023 embk.me/gdfsmarvel

TRAITS: OTHER BODY FEATURES CONTI&E&\'eS
TRAIT ﬂ 0
Blue Eye Color (A \Aée

Embark researchers diScovered this large duplication associated with blue eyes i

RESULT

Siberian Hus @ ell as tri-colored (non-merle) Australian Shepherds. Dogs with at least one copy of the

Less likely to have blue

duplication (Dup) are more likely to have at least one blue eye. Some dogs with the duplication may have (NN)
eyes

only one blue eye (complete heterochromia) or may not have blue eyes at all; nevertheless, they can still
pass the duplication and the trait to their offspring. NN dogs do not carry this duplication, but may have
blue eyes due to other factors, such as merle. Please note that this is a linkage test, so it may not be as
predictive as direct tests of the mutation in some lines.

Back Muscling & Bulk, Large Breed (ACSL4)

The T allele is associated with heavy galo Q\nd trunk in cha
breed dogs including the'Saip ,
Rottweiler. The @ e

Deerhound, which are fixed for the ancestral C allele. No

Likely normal muscling
(ce)
hat this mutation does

not seem to uscling in small or even mid-sized dog breeds with notable backimuscling, including

the American Staffordshire Terrier, Boston Terrier, and the English Bulldog.

embark
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