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BREED MIX

 EngliWh CockeV STaniel (WoVking T]Te) : 100.0% 

GENETIC STATS
WolƪneWW: 0.6 % LOW  
PVedicXed adYlX [eighX: 35 lbW 
GeneXic age: 26 hYman ]eaVW 

BaWed on Xhe daXe of biVXh ]oY TVoZided

TEST DETAILS
KiX nYmbeV: EM-82761857 
S[ab nYmbeV: 31201153312287

RegiWXVaXion: NSHB 3173829 c c
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FAMILY TREE

RegiWXVaXion: NSHB 3173829 c c
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T]Te)

ERgliWh CSckeV 
STaRiel (WSVkiRg 

T]Te)

ERgliWh CSckeV 
TaRiel (WSVkiRg 

T]Te)

ERgliWh CSckeV 
STaRiel (WSVkiRg 

T]Te)

ERgliWh CSckeV 
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STaRiel (WSVkiR
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OYV algoViXhmW TVedicX XhiW iW Xhe moWX likel] famil] XVee Xo e\Tlain HankŠW bVeed mi\, bYX XhiW famil] XVee
ma] noX be Xhe onl] ToWWible one.
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

FYn FacX 
The CockeV iW TaVX of Xhe Vo]al famil].
The DYke and DYcheWW of CambVidge,
alWo kno[n aW PVince William and KaXe
MiddleXon, adoTXed a cockeV WTaniel
TYTT] in 2012. The TYTT], named LYTo,
iW Xhe Won of a cockeV WTaniel o[ned b]
Xhe dYcheWWŠ moXheV. LYTo iW Xhe laXeWX
in a long line of dogW in Xhe Vo]al famil].

ENGLISH COCKER SPANIEL (WORKING TYPE)
The EngliWh CockeV STaniel iW a bVeed of gYn dog. TheVe aVe "ƪeld" oV "[oVking"
cockeVW and "Who[" cockeVW. An acXiZe WToVXing dog, Xhe EngliWh CockeV STaniel'W
comTacX, Wolid bod] TVacXicall] ZibVaXeW [iXh eneVg] and enXhYWiaWm, TaVXicYlaVl]
[hen aX [oVk in Xhe ƪeld. AlXhoYgh kno[n foV iXW WofX, melXing WTaniel e\TVeWWion, Xhe
bVeed iW a XoYgh [oVkeV, caTable of coZeVing gVoYnd effoVXleWWl] and TeneXVaXing Xhe
denWeWX of coZeV. HiW coaX can be Wolid-coloVed (black, liZeV oV WhadeW of Ved) oV TaVXi-
coloVed, inclYding Xicking oV Voaning. PVone Xo eaV infecXionW. DYVing Xhe WYmmeV, Xhe
eaVW WhoYld be checked ofXen. Hanging cloWe Xo Xhe gVoYnd aW Xhe] do, Xhe] can
become hoWX Xo XickW oV bYVVW, ofXen Xhe caYWe of deafneWW. The CockeV can gain
[eighX eaWil]; do noX oZeVfeed. ThiW bVeed, like man] oXheVW [iXh oViginW aW [oVking
dogW, haW Wome geneXic lineW XhaX focYW on [oVking-dog WkillW and oXheV lineW XhaX
focYW on enWYVing XhaX Xhe dog'W aTTeaVance confoVmW Xo a bVeed WXandaVd; XheWe aVe
VefeVVed Xo aW Xhe "[oVking" (oV "ƪeld-bVed") and "confoVmaXion" WXVainW, VeWTecXiZel].
Toda], XhiW bVeed iW e\TeViencing a VeWYVgence in YWage aW a [oVking and hYnXing
dog. DogW fVom [oVking lineW aVe noXiceabl] diWXincX in aTTeaVance. AW iW Xhe caWe
[iXh Xhe EngliWh STVingeV STaniel, Xhe [oVking X]Te haW been bVed e\clYWiZel] Xo
TeVfoVm in Xhe ƪeld aW a hYnXing comTanion. TheiV coaX iW WhoVXeV and eaVW leWW
TendYloYW Xhan Xhe Who[-bVed X]Te. AlXhoYgh VegiWXeVed aW Xhe Wame bVeed, Xhe X[o
WXVainW haZe diZeVged WigniƪcanXl] enoYgh XhaX Xhe] aVe VaVel] cVoWWed. The dogW XhaX
haZe dominaXed Xhe hYnX XeWX, ƪeld XVial and hYnXing Wcene in Xhe UniXed SXaXeW aVe
ƪeld-bVed dogW fVom VecenXl] imToVXed EngliWh lineW. WoVking-dog lineW ofXen haZe
Th]Wical chaVacXeViWXicW XhaX [oYld TVeZenX Xhem fVom [inning in Xhe Who[ Ving. ThiW
iW a VeWYlX of WelecXing foV diffeVenX XVaiXW Xhan XhoWe WelecXed b] Who[ bVeedeVW. The
longeV coaX and eaVW, WelecXed foV Xhe Who[ Ving, aVe an imTedimenX in Xhe ƪeld.
CYban aYXhoViXieW XVain and YWe EngliWh CockeV STanielW aW WniffeV dogW Xo check foV
dVYgW oV food TVodYcXW in TaWWengeVW' baggage aX CYban aiVToVXW ŞŞŞ SkillW A ƪeld-
bVed cockeV WTaniel iW ƪVWX and foVemoWX an YTland ƫYWhing dog. In TeVfoVming XhiW
XaWk XheVe aVe Wome WkillW Xhe dog mYWX be XVained Xo TeVfoVm. HYT ŝ ThiW iW Xhe
XVadiXional command Xo WiX and WXa] To be an effecXiZe hYnXeV Xhe dog mYWX comTl]

RELATED BREEDS

RegiWXVaXion: NSHB 3173829 c c

CockeV STaniel 
Sibling bVeed

SYWWe\ STaniel 
CoYWin bVeed

EngliWh STVingeV
STaniel 

CoYWin bVeed

CaZalieV King
ChaVleW STaniel 

CoYWin bVeed
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MATERNAL LINE

ThVoYgh HankŠW miXochondVial DNA [e can XVace hiW moXheVŠW anceWXV] back Xo [heVe dogW and TeoTle ƪVWX became fViendW. ThiW
maT helTW ]oY ZiWYali^e Xhe VoYXeW XhaX hiW anceWXoVW Xook Xo ]oYV home. TheiV WXoV] iW deWcVibed belo[ Xhe maT.

HAPLOGROUP: A1e

ThiW female lineage likel] WXemW fVom Wome of Xhe oViginal
CenXVal AWian [olZeW XhaX [eVe domeWXicaXed inXo modeVn
dogW WXaVXing aboYX 15,000 ]eaVW ago. IX Weemed Xo be a faiVl]
VaVe dog line foV moWX of dog hiWXoV] YnXil Xhe TaWX 300 ]eaVW,
[hen Xhe lineage Weemed Xo Ţe\Tlodeţ oYX and WTVead UYickl].
WhaX Veall] WeTaVaXeW XhiW gVoYT fVom Xhe Tack iW iXW TVeWence
in AlaWkan Zillage dogW and Samo]edW. IX iW ToWWible XhaX XhiW
[aW an indigenoYW lineage bVoYghX Xo Xhe AmeVicaW fVom
SibeVia [hen TeoTle [eVe ƪVWX WXaVXing Xo make XhaX XViT
XhemWelZeW! We Wee XhiW lineage ToT YT in oZeV[helming
nYmbeVW of IViWh WolfhoYndW, and iX alWo occYVW fVeUYenXl] in
ToTYlaV laVge bVeedW like BeVneWe MoYnXain DogW, SainX
BeVnaVdW and GVeaX DaneW. SheXland SheeTdogW aVe alWo
common membeVW of XhiW maXeVnal line, and [e Wee iX a loX in
Bo\eVW, Xoo. ThoYgh iX ma] be all mi\ed YT [iXh EYVoTean dogW
XhankW Xo VecenX bVeeding eZenXW, iXW oViginW in Xhe AmeVicaW
makeW iX a ZeV] e\ciXing lineage foV WYVe!

HAPLOTYPE: A2a

PaVX of Xhe laVge A1e haTlogVoYT, [e Wee XhiW haTloX]Te in
Zillage dogW YT and do[n Xhe AmeVicaW aW [ell aW FVench
Pol]neWia. Among Xhe bVeed dogW [e haZe deXecXed iX in, [e
Wee iX moWX fVeUYenXl] in EngliWh STVingeV STanielW, PaTillonW,
and CollieW.

RegiWXVaXion: NSHB 3173829 c c
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PATERNAL LINE

ThVoYgh HankŠW Y chVomoWome [e can XVace hiW faXheVŠW anceWXV] back Xo [heVe dogW and TeoTle ƪVWX became fViendW. ThiW maT
helTW ]oY ZiWYali^e Xhe VoYXeW XhaX hiW anceWXoVW Xook Xo ]oYV home. TheiV WXoV] iW deWcVibed belo[ Xhe maT.

HAPLOGROUP: A1a

Some of Xhe [olZeW XhaX became Xhe oViginal dogW in CenXVal
AWia aVoYnd 15,000 ]eaVW ago came fVom XhiW long and
diWXingYiWhed line of male dogW. AfXeV domeWXicaXion, Xhe]
follo[ed XheiV hYmanW fVom AWia Xo EYVoTe and Xhen didn'X WXoT
XheVe. The] Xook VooX in EYVoTe, eZenXYall] becoming Xhe dogW
XhaX foYnded Xhe Vi^Wla bVeed 1,000 ]eaVW ago. The Vi^Wla iW a
CenXVal EYVoTean hYnXing dog, and all male Vi^WlaW deWcend
fVom XhiW line. DYVing Xhe Age of E\TloVaXion, like XheiV o[neVW,
XheWe ToocheW [enX b] Xhe ThiloWoTh], "HaZe Wail, [ill XVaZel!"
FVom Xhe [ind] TlainW of PaXagonia Xo Xhe WnYg and home]
Xo[nW of Xhe AmeVican Mid[eWX, Xhe beacheW of a Paciƪc
TaVadiWe, and Xhe bVoad e\TanWe of Xhe AYWXValian oYXback,
XheWe dogW follo[ed XheiV maWXeVW Xo Xhe oYXToWXW of emTiVeW.
WheXheV XhVoYgh good foVXYne oV WYTeVioV geneXicW, dogW fVom
Xhe A1a lineage XVaZeled Xhe globe and Xook VooX acVoWW Xhe
[oVld. No[ ]oY ƪnd Zillage dogW fVom XhiW line fVolicking on
Pol]neWian beacheW, hanging oYX in ZillageW acVoWW Xhe
AmeVicaW, and WcaZenging XhVoYghoYX Old WoVld WeXXlemenXW.

HAPLOTYPE: H1a.40

PaVX of Xhe A1a haTlogVoYT, XhiW haTloX]Te occYVW moWX
fVeUYenXl] in mi\ed-bVeed dogW.

RegiWXVaXion: NSHB 3173829 c c
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TRAITS: BASE COAT COLOR

TRAIT RESULT

DaVk oV LighX FYV ` E (E\XIRWMSR) LSGYW ` GIRI: MIPERSGSVXMR RIGITXSV 1 (MC1R) ` GeneXic ReWYlX: Ee

ThiW gene helTW deXeVmine [heXheV a dog can TVodYce daVk (black oV bVo[n) haiVW oV lighXeV ]ello[ oV Ved
haiVW. An] VeWYlX e\ceTX foV ee meanW XhaX Xhe dog can TVodYce daVk haiVW. An ee VeWYlX meanW XhaX Xhe dog
doeW noX TVodYce daVk haiVW aX all, and [ill haZe lighXeV ]ello[ oV Ved haiVW oZeV XheiV enXiVe bod].

Did YoY Kno[? If a dog haW a ee VeWYlX Xhen Xhe fYVŠW acXYal Whade can Vange fVom a deeT coTTeV Xo
]ello[/gold Xo cVeam - Xhe e\acX coloV cannoX be TVedicXed Wolel] fVom XhiW VeWYlX, and [ill deTend on oXheV
geneXic facXoVW.

Can haZe daVk fYV

DaVk bVo[n TigmenX ` CSGSE ` GIRI: HPS3 ` GeneXic ReWYlX: NN

DogW [iXh Xhe coco genoX]Te [ill TVodYce daVk bVo[n TigmenX inWXead of black in boXh XheiV haiV and Wkin.
DogW [iXh Xhe Nco genoX]Te [ill TVodYce black TigmenX, bYX can TaWW Xhe co ZaVianX on Xo XheiV TYTTieW.
DogW XhaX haZe Xhe coco genoX]Te aW [ell aW Xhe bb genoX]Te aX Xhe B locYW aVe geneVall] a lighXeV bVo[n
Xhan dogW XhaX haZe Xhe Bbb oV BB genoX]TeW aX Xhe B locYW.

Did YoY Kno[? The co ZaVianX and Xhe daVk bVo[n "cocoa" coaX coloV haZe onl] been docYmenXed in
FVench BYlldogW. DogW [iXh Xhe cocoa coaX coloV aVe WomeXimeW boVn [iXh lighX bVo[n coaXW XhaX daVken aW
Xhe] Veach maXYViX].

No imTacX on fYV and
Wkin coloV

Red PigmenX InXenWiX] LINKAGE ` I (IRXIRWMX]) LSGM ` GeneXic ReWYlX: InXeVmediaXe Red PigmenXaXion

InXenWiX] VefeVW Xo Xhe concenXVaXion of Ved TigmenX in Xhe coaX. DogW [iXh moVe denWel] concenXVaXed
(inXenWe) TigmenX [ill be a deeTeV Ved, [hile dogW [iXh leWW concenXVaXed (dilYXe) TigmenX [ill be Xan,
]ello[, cVeam, oV [hiXe. FiZe locaXionW in Xhe dog genome e\Tlain aTTVo\imaXel] 70% of Ved TigmenXaXion
inXenWiX] ZaViaXion acVoWW all dogW. BecaYWe Xhe locaXionW [e XeWX ma] noX diVecXl] caYWe diffeVenceW in Ved
TigmenXaXion inXenWiX], [e conWideV XhiW Xo be a linkage XeWX.

Did YoY Kno[? One of Xhe geneW XhaX inƫYenceW TigmenX inXenWiX] in dogW, TYR, iW alWo VeWTonWible foV
inXenWiX] ZaViaXion in domeWXic mice, caXW, caXXle, VabbiXW, and llamaW. In dogW and hYmanW, moVe geneW aVe
inZolZed.

No imTacX on coaX
TaXXeVn
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RegiWXVaXion: NSHB 3173829 c c

TRAITS: BASE COAT COLOR (CONTINUED)

TRAIT RESULT

BVo[n oV Black PigmenX ` B (BVS[R) LSGYW ` GIRI: T]VSWMREWI RIPEXIH PVSXIMR 1 (T=RP1) ` GeneXic ReWYlX: Bb

ThiW gene helTW deXeVmine [heXheV a dog TVodYceW bVo[n oV black TigmenXW. DogW [iXh a bb VeWYlX
TVodYce bVo[n TigmenX inWXead of black in boXh XheiV haiV and Wkin, [hile dogW [iXh a Bb oV BB VeWYlX
TVodYce black TigmenX. DogW XhaX haZe ee aX Xhe E (E\XenWion) LocYW and bb aX XhiW B (BVo[n) LocYW aVe
likel] Xo haZe Ved oV cVeam coaXW and bVo[n noWeW, e]e VimW, and fooXTadW, [hich iW WomeXimeW VefeVVed Xo
aW "DYdle] NoWe" in LabVadoV ReXVieZeVW.

Did YoY Kno[? ŢLiZeVţ oV ŢchocolaXeţ iW Xhe TVefeVVed coloV XeVm foV bVo[n in moWX bVeedW; in Xhe
DobeVman PinWcheV iX iW VefeVVed Xo aW ŢVedţ.

Black oV gVa] fYV and
Wkin

ColoV DilYXion ` D (DMPYXI) LSGYW ` GIRI: MIPERSTLMPMR (MLPH) ` GeneXic ReWYlX: DD

ThiW gene helTW deXeVmine [heXheV a dog haW lighXeV ŢdilYXedţ TigmenX. A dog [iXh a Dd oV DD VeWYlX [ill
noX be dilYXe. A dog [iXh a dd VeWYlX [ill haZe all XheiV black oV bVo[n TigmenX lighXened (ŢdilYXedţ) Xo gVa]
oV lighX bVo[n, and ma] lighXen Ved TigmenX Xo cVeam. ThiW affecXW XheiV fYV, Wkin, and WomeXimeW e]e coloV.
The D locYW VeWYlX XhaX [e VeToVX iW deXeVmined b] X[o diffeVenX geneXic ZaVianXW XhaX can [oVk XogeXheV Xo
caYWe dilYXed TigmenXaXion. TheWe aVe Xhe common d allele, alWo kno[n aW Ţd1ţ, and a leWW common allele
kno[n aW Ţd2ţ. DogW [iXh one d1 allele and one d2 allele aVe X]Ticall] dilYXe. To Zie[ ]oYV dogŠW d1 and d2
XeWX VeWYlXW, click Xhe ŢSEE DETAILSţ link in Xhe YTTeV VighX hand coVneV of Xhe ŢBaWe CoaX ColoVţ WecXion of
Xhe TVaiXW Tage, and Xhen click Xhe ŢVIEW SUBLOCUS RESULTSţ link aX Xhe boXXom of Xhe Tage.

Did YoY Kno[? TheVe aVe man] bVeed-WTeciƪc nameW foV XheWe dilYXe coloVW, WYch aW ŢblYeţ, ŢchaVcoalţ,
Ţfa[nţ, ŢWilZeVţ, and ŢIWabellaţ. DilYXe dogW, eWTeciall] in ceVXain bVeedW, haZe a higheV incidence of ColoV
DilYXion AloTecia [hich caYWeW haiV loWW in Wome TaXcheW.

DaVk (non-dilYXe) fYV
and Wkin
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TRAITS: COAT COLOR MODIFIERS

TRAIT RESULT

Hidden PaXXeVning ` K (DSQMRERX BPEGO) LSGYW ` GIRI: CERMRI BIXE-DIJIRWMR 103 (CBD103) ` GeneXic ReWYlX:
K K

ThiW gene helTW deXeVmine [heXheV Xhe dog haW a black coaX. DogW [iXh a k k  VeWYlX [ill Who[ a coaX coloV
TaXXeVn baWed on Xhe VeWYlX Xhe] haZe aX Xhe A (AgoYXi) LocYW. A K K  oV K k  VeWYlX meanW Xhe dog iW
dominanX black, [hich oZeVVideW Xhe fYV TaXXeVn XhaX [oYld oXheV[iWe be deXeVmined b] Xhe A (AgoYXi)
LocYW. TheWe dogW [ill YWYall] haZe Wolid black oV bVo[n coaXW, oV if Xhe] haZe ee aX Xhe E (E\XenWion)
LocYW Xhen Ved/cVeam coaXW, VegaVdleWW of XheiV VeWYlX aX Xhe A (AgoYXi) LocYW. DogW [ho XeWX aW K k  ma]
be bVindle VaXheV Xhan black oV bVo[n.

Did YoY Kno[? EZen if a dog iW ŢdominanX blackţ WeZeVal oXheV geneW coYld WXill imTacX Xhe dogŠW fYV and
caYWe oXheV TaXXeVnW, WYch aW [hiXe WToXXing.

MoVe likel] Xo haZe a
moWXl] Wolid black oV
bVo[n fYV coaX

Bod] PaXXeVn ` A (AKSYXM) LSGYW ` GIRI: AKSYXM SMKREPPMRK PVSXIMR (ASIP) ` GeneXic ReWYlX: a a

ThiW gene iW VeWTonWible foV caYWing diffeVenX coaX TaXXeVnW. IX onl] affecXW Xhe fYV of dogW XhaX do noX haZe
ee aX Xhe E (E\XenWion) LocYW and do haZe k k  aX Xhe K (DominanX Black) LocYW. IX conXVolW W[iXching
beX[een black and Ved TigmenX in haiV cellW, [hich meanW XhaX iX can caYWe a dog Xo haZe haiVW XhaX haZe
WecXionW of black and WecXionW of Ved/cVeam, oV haiVW [iXh diffeVenX coloVW on diffeVenX TaVXW of Xhe dogŠW
bod]. Sable oV Fa[n dogW haZe a moWXl] oV enXiVel] Ved coaX [iXh Wome inXeVWTeVWed black haiVW. AgoYXi oV
Wolf Sable dogW haZe Ved haiVW [iXh black XiTW, moWXl] on XheiV head and back. Black and Xan dogW aVe
moWXl] black oV bVo[n [iXh lighXeV TaXcheW on XheiV cheekW, e]ebVo[W, cheWX, and legW. ReceWWiZe black
dogW haZe Wolid-coloVed black oV bVo[n coaXW.

Did YoY Kno[? The ASIP gene caYWeW inXeVeWXing coaX TaXXeVnW in man] oXheV WTecieW of animalW aW [ell aW
dogW.

No imTacX on coaX
TaXXeVn

Facial FYV PaXXeVn ` E (E\XIRWMSR) LSGYW ` GIRI: MIPERSGSVXMR RIGITXSV 1 (MC1R) ` GeneXic ReWYlX: Ee

In addiXion Xo deXeVmining if a dog can deZeloT daVk fYV aX all, XhiW gene can giZe a dog a black ŢmaWkţ oV
Ţ[ido[ŠW Teak,ţ YnleWW Xhe dog haW oZeVViding coaX coloV geneXic facXoVW. DogW [iXh one oV X[o coTieW of
E  in XheiV VeWYlX [ill haZe a maWk, [hich iW daVk facial fYV aW Ween in Xhe GeVman SheTheVd and PYg. DogW
[iXh no E  in XheiV VeWYlX bYX one oV X[o coTieW of E  [ill inWXead haZe a "[ido['W Teak", [hich iW daVk
foVehead fYV.

Did YoY Kno[? The [ido[ŠW Teak iW Ween in Xhe Afghan HoYnd and BoV^oi, [heVe iX iW called eiXheV
ŢgVi^^leţ oV Ţdominoţ.

No daVk maWk oV
gVi^^le facial fYV
TaXXeVnW
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] ]
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TRAITS: COAT COLOR MODIFIERS (CONTINUED)

TRAIT RESULT

Saddle Tan ` GIRI: RAL= ` GeneXic ReWYlX: NI

The RAL= gene iW VeWTonWible foV Xhe Saddle Tan coaX TaXXeVn, [heVe a dog'W black haiVW Vecede inXo a
"Waddle" WhaTe on Xhe back aW Xhe dog ageW, leaZing a Xan face, legW, and bell]. ThiW gene onl] imTacXW
dogW XhaX haZe a a  aX Xhe A (AgoYXi) LocYW, do noX haZe ee aX Xhe E (E\XenWion) LocYW, and do noX haZe K
aX Xhe K (DominanX Black) LocYW. DogW [iXh one oV X[o coTieW of Xhe noVmal "N" allele aVe likel] Xo haZe a
Waddle Xan TaXXeVn. DogW XhaX [iXh a II VeWYlX ([heVe "I" VeTVeWenXW Xhe mYXanX allele) aVe moVe likel] Xo be
moWXl] black [iXh Xan ToinXW on Xhe e]ebVo[W, mY^^le, and legW aW commonl] Ween in Xhe DobeVman
PinWcheV and Xhe RoXX[eileV.

Did YoY Kno[? The Saddle Tan TaXXeVn iW chaVacXeViWXic of bVeedW like Xhe CoVgi, Beagle, and GeVman
SheTheVd.

No imTacX on coaX
TaXXeVn

WhiXe SToXXing ` S (;LMXI STSXXMRK) LSGYW ` GIRI: MITF ` GeneXic ReWYlX: SS

ThiW gene iW VeWTonWible foV moWX of Xhe [hiXe WToXXing obWeVZed in dogW. DogW [iXh a VeWYlX of WTWT [ill
haZe a neaVl] [hiXe coaX oV laVge TaXcheW of [hiXe in XheiV coaX. DogW [iXh a VeWYlX of SWT [ill haZe moVe
limiXed [hiXe WToXXing XhaX iW bVeed-deTendenX. A VeWYlX of SS meanW XhaX a dog likel] haW no [hiXe oV
minimal [hiXe in XheiV coaX. The S LocYW doeW noX e\Tlain all [hiXe WToXXing TaXXeVnW in dogW and oXheV
caYWeW aVe cYVVenXl] being VeWeaVched. Some dogW ma] haZe Wmall amoYnXW of [hiXe on Xhe Ta[W, cheWX,
face, oV Xail VegaVdleWW of XheiV VeWYlX aX XhiW gene.

Did YoY Kno[? An] dog can haZe [hiXe WToXXing VegaVdleWW of coaX coloV. The coloVed WecXionW of Xhe coaX
[ill VeƫecX Xhe dogŠW oXheV geneXic coaX coloV VeWYlXW.

Likel] Xo haZe liXXle Xo
no [hiXe in coaX

X X B
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

RegiWXVaXion: NSHB 3173829 c c

TRAITS: COAT COLOR MODIFIERS (CONTINUED)

TRAIT RESULT

Roan LINKAGE ` R (RSER) LSGYW ` GIRI: 9SH2A ` GeneXic ReWYlX: RV

ThiW gene, along [iXh Xhe S LocYW, VegYlaXeW [heXheV a dog [ill haZe Voaning. DogW [iXh aX leaWX one coT]
of R [ill likel] haZe Voaning on oXheV[iWe YnifoVml] YnTigmenXed [hiXe aVeaW cVeaXed b] Xhe S LocYW. Roan
ma] noX be ZiWible if [hiXe WToXXing iW limiXed Xo Wmall aVeaW, WYch aW Xhe Ta[W, cheWX, face, oV Xail. The
e\XenX of Voaning ZaVieW fVom YnifoVm Voaning Xo non-YnifoVm Voaning, and TaXch], non-YnifoVm Voaning ma]
look WimilaV Xo Xicking. Roan doeW noX aTTeaV in [hiXe aVeaW cVeaXed b] oXheV geneW, WYch aW a combinaXion
of Xhe E LocYW and I LocYW (foV e\amTle, Samo]edW). The Voan TaXXeVn can aTTeaV [iXh oV [iXhoYX Xicking.

Did YoY Kno[? Roan, Xick, and DalmaXianW' WToXW become ZiWible a fe[ [eekW afXeV biVXh. The R LocYW iW
TVobabl] inZolZed in Xhe deZeloTmenX of DalmaXianW' WToXW.

Likel] no imTacX on
coaX TaXXeVn

MeVle ` M (MIVPI) LSGYW ` GIRI: PMEL ` GeneXic ReWYlX: mm

ThiW gene iW VeWTonWible foV moXXled oV TaXch] coaX coloV in Wome dogW. DogW [iXh an M*m VeWYlX aVe likel]
Xo haZe meVle coaX TaXXeVning oV be "ThanXom" meVle ([heVe Xhe meVle allele iW noX obZioYW in XheiV coaX).
DogW [iXh an M*M* VeWYlX aVe likel] Xo haZe meVle oV doYble meVle coaX TaXXeVning. DogW [iXh an mm VeWYlX
aVe Ynlikel] Xo haZe a meVle coaX TaXXeVn.

Did YoY Kno[? MeVle coaX TaXXeVning iW common Xo WeZeVal dog bVeedW inclYding Xhe AYWXValian SheTheVd,
CaXahoYla LeoTaVd Dog, and SheXland SheeTdog.

Unlikel] Xo haZe meVle
TaXXeVn

HaVleUYin ` GIRI: PSMB ` GeneXic ReWYlX: hh

ThiW gene, along [iXh Xhe M LocYW, deXeVmineW [heXheV a dog [ill haZe haVleUYin TaXXeVning. ThiW TaXXeVn
iW Vecogni^ed in GVeaX DaneW and caYWeW dogW Xo haZe a [hiXe coaX [iXh TaXcheW of daVkeV TigmenX. A dog
[iXh an Hh VeWYlX [ill be haVleUYin if Xhe] aVe alWo M*m oV M*M* aX Xhe M LocYW and aVe noX ee aX Xhe E
locYW. DogW [iXh a VeWYlX of hh [ill noX be haVleUYin.

Did YoY Kno[? While man] haVleUYin dogW aVe [hiXe [iXh black TaXcheW, Wome dogW haZe gVe], Wable, oV
bVindle TaXcheW of coloV, deTending on XheiV genoX]TeW aX oXheV coaX coloV geneW.

No imTacX on coaX
TaXXeVn
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

RegiWXVaXion: NSHB 3173829 c c

TRAITS: OTHER COAT TRAITS

TRAIT RESULT

FYVniWhingW LINKAGE ` GIRI: RSPO2 ` GeneXic ReWYlX: II

ThiW gene iW VeWTonWible foV ŢfYVniWhingWţ, [hich iW anoXheV name foV Xhe mYWXache, beaVd, and e]ebVo[W
XhaX aVe chaVacXeViWXic of bVeedW like Xhe SchnaY^eV, ScoXXiWh TeVVieV, and WiVe HaiVed DachWhYnd. A dog
[iXh an FF oV FI VeWYlX iW likel] Xo haZe fYVniWhingW. A dog [iXh an II VeWYlX [ill noX haZe fYVniWhingW. We
meaWYVe XhiW VeWYlX YWing a linkage XeWX.

Did YoY Kno[? In bVeedW XhaX aVe e\TecXed Xo haZe fYVniWhingW, dogW [iXhoYX fYVniWhingW aVe Xhe e\ceTXion
- XhiW iW WomeXimeW called an ŢimTVoTeV coaXţ.

Likel] YnfYVniWhed (no
mYWXache, beaVd,
and/oV e]ebVo[W)

CoaX LengXh ` GIRI: FGF5 ` GeneXic ReWYlX: TT

ThiW gene iW kno[n Xo affecX haiV/fYV lengXh in man] diffeVenX WTecieW, inclYding caXW, dogW, mice, and
hYmanW. In dogW, a TT VeWYlX meanW Xhe dog iW likel] Xo haZe a long, Wilk] coaX aW Ween in Xhe YoVkWhiVe
TeVVieV and Xhe Long HaiVed WhiTTeX. A GG oV GT VeWYlX iW likel] Xo mean a WhoVXeV coaX, like in Xhe Bo\eV oV
Xhe AmeVican SXaffoVdWhiVe TeVVieV.

Did YoY Kno[? In ceVXain bVeedW, WYch aW CoVgi, Xhe long coaX iW deWcVibed aW ŢƫYff.ţ

Likel] long coaX

Shedding ` GIRI: MC5R ` GeneXic ReWYlX: TT

ThiW gene affecXW ho[ mYch a dog WhedW. DogW [iXh fYVniWhingW oV [iVe-haiVed coaXW Xend Xo be lo[
WheddeVW VegaVdleWW of XheiV VeWYlX foV XhiW gene. In oXheV dogW, a CC oV CT VeWYlX indicaXeW heaZ] oV
WeaWonal Whedding, like man] LabVadoVW and GeVman SheTheVd DogW. DogW [iXh a TT VeWYlX Xend Xo be
lighXeV WheddeVW, like Bo\eVW, Shih T^YW and ChihYahYaW.

Likel] lighX Xo
modeVaXe Whedding

CoaX Te\XYVe ` GIRI: KRT71 ` GeneXic ReWYlX: CC

FoV dogW [iXh long fYV, dogW [iXh a TT oV CT VeWYlX [ill likel] haZe a [aZ] oV cYVl] coaX like Xhe coaX of
PoodleW and Bichon FViWeW. DogW [iXh a CC VeWYlX [ill likel] haZe a WXVaighX coaXŞYnleWW Xhe dog haW a
"Likel] FYVniWhed" VeWYlX foV Xhe FYVniWhingW XVaiX, Wince XhiW can alWo make Xhe coaX moVe cYVl].

Did YoY Kno[? DogW [iXh WhoVX coaXW ma] haZe WXVaighX coaXW, [haXeZeV VeWYlX Xhe] haZe foV XhiW gene.

Likel] WXVaighX coaX

HaiVleWWneWW (Xolo X]Te) LINKAGE ` GIRI: FO<I3 ` GeneXic ReWYlX: NN
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

RegiWXVaXion: NSHB 3173829 c c

TRAITS: OTHER COAT TRAITS (CONTINUED)

TRAIT RESULT

HaiVleWWneWW (TeVVieV X]Te) ` GIRI: SGK3 ` GeneXic ReWYlX: NN

ThiW gene iW VeWTonWible foV HaiVleWWneWW in Xhe AmeVican HaiVleWW TeVVieV. DogW [iXh Xhe ND VeWYlX aVe likel]
Xo be haiVleWW. DogW [iXh Xhe NN VeWYlX aVe likel] Xo haZe a noVmal coaX.

VeV] Ynlikel] Xo be
haiVleWW

OcYlocYXaneoYW AlbiniWm T]Te 2 LINKAGE ` GIRI: SLC45A2 ` GeneXic ReWYlX: NN

ThiW gene caYWeW ocYlocYXaneoYW albiniWm X]Te 2 (OCA), alWo kno[n aW DobeVman Z FacXoV AlbiniWm. DogW
[iXh a DD VeWYlX [ill haZe OCA. EffecXW inclYde WeZeVel] VedYced oV abWenX TigmenX in Xhe e]eW, Wkin, and
haiV, and WomeXimeW ZiWion TVoblemW dYe Xo lack of e]e TigmenX ([hich helTW diVecX and abWoVb ambienX
lighX) and aVe TVone Xo WYnbYVn. DogW [iXh a ND VeWYlX [ill noX be affecXed, bYX can TaWW Xhe mYXaXion on Xo
XheiV offWTVing. We meaWYVe XhiW VeWYlX YWing a linkage XeWX.

Did YoY Kno[? ThiW TaVXicYlaV mYXaXion can be XVaced back Xo a Wingle [hiXe DobeVman PinWcheV boVn in
1976, and iX haW onl] been obWeVZed in dogW deWcended fVom XhiW indiZidYal.

Likel] noX albino
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

RegiWXVaXion: NSHB 3173829 c c

TRAITS: OTHER BODY FEATURES

TRAIT RESULT

MY^^le LengXh ` GIRI: BMP3 ` GeneXic ReWYlX: CC

ThiW gene affecXW mY^^le lengXh. A dog [iXh a AC oV CC VeWYlX iW likel] Xo haZe a mediYm-lengXh mY^^le like
a SXaffoVdWhiVe TeVVieV oV LabVadoV, oV a long mY^^le like a WhiTTeX oV Collie. A dog [iXh a AA VeWYlX iW likel]
Xo haZe a WhoVX mY^^le, like an EngliWh BYlldog, PYg, oV PekingeWe.

Did YoY Kno[? AX leaWX ƪZe diffeVenX geneW affecX WnoYX lengXh in dogW, [iXh BMP3 being Xhe onl] one [iXh
a kno[n caYWal mYXaXion. FoV e\amTle, Xhe mY^^le lengXh of Wome bVeedW, inclYding Xhe long-WnoYXed
ScoXXiWh TeVVieV oV Xhe WhoVX-WnoYXed JaTaneWe Chin, aTTeaV Xo be caYWed b] oXheV geneW. ThiW meanW ]oYV
dog ma] haZe a long oV WhoVX WnoYX dYe Xo oXheV geneXic facXoVW. EmbaVk iW [oVking Xo ƪgYVe oYX [haX
XheWe mighX be.

Likel] mediYm oV long
mY^^le

Tail LengXh ` GIRI: T ` GeneXic ReWYlX: CC

ThiW iW one of Xhe geneW XhaX can caYWe a WhoVX bobXail. MoWX dogW haZe a CC VeWYlX and a long Xail. DogW
[iXh a CG VeWYlX aVe likel] Xo haZe a bobXail, [hich iW an YnYWYall] WhoVX oV abWenX Xail. ThiW can be Ween in
man] ŢnaXYVal bobXailţ bVeedW inclYding Xhe PembVoke WelWh CoVgi, Xhe AYWXValian SheTheVd, and Xhe
BViXXan] STaniel. DogW [iXh GG genoX]TeW haZe noX been obWeVZed, WYggeWXing XhaX dogW [iXh WYch a VeWYlX
do noX WYVZiZe Xo biVXh.

Did YoY Kno[? While ceVXain lineageW of BoWXon TeVVieV, EngliWh BYlldog, RoXX[eileV, MiniaXYVe SchnaY^eV,
CaZalieV King ChaVleW STaniel, and PaVWon RYWWell TeVVieV, and DobeVmanW aVe boVn [iXh a naXYVal bobXail, iX
iW noX al[a]W caYWed b] XhiW gene. ThiW WYggeWXW XhaX oXheV Ynkno[n geneXic effecXW can alWo lead Xo a
naXYVal bobXail.

Likel] noVmal-lengXh
Xail

Hind De[ Cla[W ` GIRI: LMBR1 ` GeneXic ReWYlX: CC

ThiW iW one of Xhe geneW XhaX can caYWe hind de[ cla[W, [hich aVe e\XVa, nonfYncXional digiXW locaXed
mid[a] beX[een a dog'W Ta[ and hock. DogW [iXh a CT oV TT VeWYlX haZe aboYX a 50% chance of haZing
hind de[cla[W. Hind de[ cla[W can alWo be caYWed b] oXheV, WXill Ynkno[n, geneW. EmbaVk iW [oVking Xo
ƪgYVe XhoWe oYX.

Did YoY Kno[? Hind de[ cla[W aVe commonl] foYnd in ceVXain bVeedW WYch aW Xhe SainX BeVnaVd.

Unlikel] Xo haZe hind
de[ cla[W
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

RegiWXVaXion: NSHB 3173829 c c

TRAITS: OTHER BODY FEATURES (CONTINUED)

TRAIT RESULT

Back MYWcling & BYlk (LaVge BVeed) ` GIRI: ACSL4 ` GeneXic ReWYlX: CC

ThiW gene can caYWe heaZ] mYWcling along Xhe back and XVYnk in chaVacXeViWXicall] "bYlk]" laVge-bVeed
dogW inclYding Xhe SainX BeVnaVd, BeVneWe MoYnXain Dog, GVeaXeV S[iWW MoYnXain Dog, and RoXX[eileV. A
dog [iXh Xhe TT VeWYlX iW likel] Xo haZe heaZ] mYWcling. LeaneV-WhaTed laVge bVeed dogW like Xhe GVeaX
Dane, IViWh WolfhoYnd, and ScoXXiWh DeeVhoYnd geneVall] haZe a CC VeWYlX. The TC VeWYlX alWo indicaXeW
likel] noVmal mYWcling.

Did YoY Kno[? ThiW gene doeW noX Weem Xo affecX mYWcling in Wmall oV eZen mid-Wi^ed dog bVeedW [iXh
loXW of back mYWcling, inclYding Xhe AmeVican SXaffoVdWhiVe TeVVieV, BoWXon TeVVieV, and Xhe EngliWh BYlldog.

Likel] noVmal mYWcling

E]e ColoV LINKAGE ` GIRI: AL<4 ` GeneXic ReWYlX: NN

ThiW gene iW aWWociaXed [iXh blYe e]eW in AVcXic bVeedW like SibeVian HYWk] aW [ell aW XVi-coloVed (non-
meVle) AYWXValian SheTheVdW. DogW [iXh a DYTDYT oV NDYT VeWYlX aVe moVe likel] Xo haZe blYe e]eW,
alXhoYgh Wome dogW ma] haZe onl] one blYe e]e oV ma] noX haZe blYe e]eW aX all; neZeVXheleWW, Xhe] can
WXill TaWW blYe e]eW Xo XheiV offWTVing. DogW [iXh a NN VeWYlX ma] haZe blYe e]eW dYe Xo oXheV facXoVW, WYch
aW meVle oV [hiXe WToXXing. We meaWYVe XhiW VeWYlX YWing a linkage XeWX.

Did YoY Kno[? EmbaVk VeWeaVcheVW diWcoZeVed XhiW gene b] WXYd]ing daXa fVom dogW like ]oYVW. Who
kno[W [haX [e [ill be able Xo diWcoZeV ne\X? AnW[eV Xhe UYeWXionW on oYV VeWeaVch WYVZe]W Xo conXVibYXe
Xo fYXYVe diWcoZeVieW!

LeWW likel] Xo haZe blYe
e]eW
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RegiWXVaXion: NSHB 3173829 c c

TRAITS: BODY SIZE

TRAIT RESULT

Bod] Si^e 1 ` GIRI: IGF1 ` GeneXic ReWYlX: NI

ThiW iW one of WeZeVal geneW XhaX inƫYence Xhe Wi^e of a dog. A VeWYlX of II foV XhiW gene iW aWWociaXed [iXh
WmalleV bod] Wi^e. A VeWYlX of NN iW aWWociaXed [iXh laVgeV bod] Wi^e.

InXeVmediaXe

Bod] Si^e 2 ` GIRI: IGFR1 ` GeneXic ReWYlX: GG

ThiW iW one of WeZeVal geneW XhaX inƫYence Xhe Wi^e of a dog. A VeWYlX of AA foV XhiW gene iW aWWociaXed [iXh
WmalleV bod] Wi^e. A VeWYlX of GG iW aWWociaXed [iXh laVgeV bod] Wi^e.

LaVgeV

Bod] Si^e 3 ` GIRI: STC2 ` GeneXic ReWYlX: TT

ThiW iW one of WeZeVal geneW XhaX inƫYence Xhe Wi^e of a dog. A VeWYlX of AA foV XhiW gene iW aWWociaXed [iXh
WmalleV bod] Wi^e. A VeWYlX of TT iW aWWociaXed [iXh laVgeV bod] Wi^e.

LaVgeV

Bod] Si^e 4 ` GIRI: GHR - E191K ` GeneXic ReWYlX: GG

ThiW iW one of WeZeVal geneW XhaX inƫYence Xhe Wi^e of a dog. A VeWYlX of AA foV XhiW gene iW aWWociaXed [iXh
WmalleV bod] Wi^e. A VeWYlX of GG iW aWWociaXed [iXh laVgeV bod] Wi^e.

LaVgeV

Bod] Si^e 5 ` GIRI: GHR - P177L ` GeneXic ReWYlX: CC

ThiW iW one of WeZeVal geneW XhaX inƫYence Xhe Wi^e of a dog. A VeWYlX of TT foV XhiW gene iW aWWociaXed [iXh
WmalleV bod] Wi^e. A VeWYlX of CC iW aWWociaXed [iXh laVgeV bod] Wi^e.

LaVgeV
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

RegiWXVaXion: NSHB 3173829 c c

TRAITS: PERFORMANCE

TRAIT RESULT

AlXiXYde AdaTXaXion ` GIRI: EPAS1 ` GeneXic ReWYlX: GG

ThiW gene caYWeW dogW Xo be eWTeciall] XoleVanX of lo[ o\]gen enZiVonmenXW, WYch aW XhoWe foYnd aX high
eleZaXionW. DogW [iXh a AA oV GA VeWYlX [ill be leWW WYWceTXible Xo "alXiXYde WickneWW."

Did YoY Kno[? ThiW gene [aW oViginall] idenXiƪed in bVeedW fVom high alXiXYde aVeaW WYch aW Xhe TibeXan
MaWXiff.

NoVmal alXiXYde
XoleVance

ATTeXiXe LINKAGE ` GIRI: POMC ` GeneXic ReWYlX: NN

ThiW gene inƫYenceW eaXing behaZioV. An ND oV DD VeWYlX [oYld TVedicX higheV food moXiZaXion comTaVed
Xo NN VeWYlX, incVeaWing Xhe likelihood Xo eaX e\ceWWiZel], haZe higheV bod] faX TeVcenXage, and be moVe
TVone Xo obeWiX]. Read moVe aboYX Xhe geneXicW of POMC, and leaVn ho[ ]oY can conXVibYXe Xo VeWeaVch, in
oYV blog ToWX (hXXTW://embaVkZeX.com/VeWoYVceW/blog/Tomc-dogW/). We meaWYVe XhiW VeWYlX YWing a
linkage XeWX.

Did YoY Kno[? POMC iW acXYall] WhoVX foV "TVooTiomelanocoVXin," and iW a laVge TVoXein XhaX iW bVoken YT
inXo WeZeVal WmalleV TVoXeinW XhaX haZe biological acXiZiX]. The WmalleV TVoXeinW geneVaXed fVom POMC
conXVol, among oXheV XhingW, diWXVibYXion of TigmenX Xo Xhe haiV and Wkin cellW, aTTeXiXe, and eneVg]
e\TendiXYVe.

NoVmal food
moXiZaXion
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

CLINICAL TOOLS
TheWe clinical geneXic XoolW can infoVm clinical deciWionW and diagnoWeW. TheWe XoolW do noX TVedicX incVeaWed ViWk foV diWeaWe.

Alanine AminoXVanWfeVaWe AcXiZiX] (GPT)

Hank'W baWeline ALT leZel iW Lo[ NoVmal

Wh] iW XhiW imToVXanX Xo ]oYV ZeX?
Hank haW X[o coTieW of a ZaVianX in Xhe GPT gene and iW likel] Xo haZe a lo[eV Xhan aZeVage baWeline ALT acXiZiX]. ALT iW a commonl]
YWed meaWYVe of liZeV healXh on VoYXine ZeXeVinaV] blood chemiWXV] TanelW. AW WYch, ]oYV ZeXeVinaVian ma] [anX Xo [aXch foV changeW
in Hank'W ALT acXiZiX] aboZe XheiV cYVVenX, healXh], ALT acXiZiX]. AW an incVeaWe aboZe HankŠW baWeline ALT acXiZiX] coYld be eZidence
of liZeV damage, eZen if iX iW [iXhin noVmal limiXW b] WXandaVd ALT VefeVence VangeW.

WhaX iW Alanine AminoXVanWfeVaWe AcXiZiX]?
Alanine aminoXVanWfeVaWe (ALT) iW a clinical Xool XhaX can be YWed b] ZeXeVinaVianW Xo beXXeV moniXoV liZeV healXh. ThiW VeWYlX iW noX
aWWociaXed [iXh liZeV diWeaWe. ALT iW one of WeZeVal ZalYeW ZeXeVinaVianW meaWYVe on VoYXine blood [oVk Xo eZalYaXe Xhe liZeV. IX iW a
naXYVall] occYVVing en^]me locaXed in liZeV cellW XhaX helTW bVeak do[n TVoXein. When Xhe liZeV iW damaged oV inƫamed, ALT iW
VeleaWed inXo Xhe bloodWXVeam.

Ho[ ZeXW diagnoWe XhiW condiXion
GeneXic XeWXing iW Xhe onl] [a] Xo TVoZide ]oYV ZeXeVinaVian [iXh XhiW clinical Xool.

Ho[ XhiW condiXion iW XVeaXed
VeXeVinaVianW ma] Vecommend blood [oVk Xo eWXabliWh a baWeline ALT ZalYe foV healXh] dogW [iXh one oV X[o coTieW of XhiW ZaVianX.

RegiWXVaXion: NSHB 3173829 c c
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HEALTH REPORT
Ho[ Xo inXeVTVeX HankŠW geneXic healXh VeWYlXW:
If Hank inheViXed an] of Xhe ZaVianXW XhaX [e XeWXed, Xhe] [ill be liWXed aX Xhe XoT of Xhe HealXh ReToVX WecXion, along [iXh a
deWcViTXion of ho[ Xo inXeVTVeX XhiW VeWYlX. We alWo inclYde all of Xhe ZaVianXW XhaX [e XeWXed Hank foV XhaX [e did noX deXecX Xhe ViWk
ZaVianX foV.

A geneXic XeWX iW noX a diagnoWiW
ThiW geneXic XeWX doeW noX diagnoWe a diWeaWe. PleaWe Xalk Xo ]oYV ZeX aboYX ]oYV dogŠW geneXic VeWYlXW, oV if ]oY Xhink XhaX ]oYV TeX
ma] haZe a healXh condiXion oV diWeaWe.

Hank iW aX incVeaWed ViWk foV one geneXic healXh condiXion.

ChondVod]WXVoTh] and InXeVZeVXebVal DiWc DiWeaWe, CDDY/IVDD, T]Te I IVDD

BVeed-ReleZanX GeneXic CondiXionW 5 ZaVianXW noX deXecXed

AddiXional GeneXic CondiXionW 200 ZaVianXW noX deXecXed

RegiWXVaXion: NSHB 3173829 c c
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HEALTH REPORT

ChondVod]WXVoTh] and InXeVZeVXebVal DiWc DiWeaWe, CDDY/IVDD, T]Te I IVDD (FGF4 VeXVogene - CFA12)

Hank inheViXed boXh coTieW of Xhe ZaVianX [e XeWXed
Hank iW aX incVeaWed ViWk foV T]Te I IVDD

Ho[ Xo inXeVTVeX XhiW VeWYlX
Hank haW X[o coTieW of an FGF4 VeXVogene on chVomoWome 12. In Wome bVeedW WYch aW BeagleW, CockeV STanielW, and DachWhYndW
(among oXheVW) XhiW ZaVianX iW foYnd in neaVl] all dogW. While XhoWe bVeedW aVe kno[n Xo haZe an eleZaXed ViWk of IVDD, man] dogW in
XhoWe bVeedW neZeV deZeloT IVDD. FoV mi\ed bVeed dogW and TYVebVedW of oXheV bVeedW [heVe XhiW ZaVianX iW noX aW common, ViWk foV
T]Te I IVDD iW gVeaXeV foV indiZidYalW [iXh XhiW ZaVianX Xhan foV WimilaV dogW.

WhaX iW ChondVod]WXVoTh] and InXeVZeVXebVal DiWc DiWeaWe, CDDY/IVDD, T]Te I IVDD?
T]Te I InXeVZeVXebVal DiWc DiWeaWe (IVDD) iW a back/WTine iWWYe XhaX VefeVW Xo a healXh condiXion affecXing Xhe diWcW XhaX acX aW
cYWhionW beX[een ZeVXebVae. WiXh T]Te I IVDD, affecXed dogW can haZe a diWc eZenX [heVe iX VYTXYVeW oV heVniaXeW Xo[aVdW Xhe
WTinal coVd. ThiW TVeWWYVe on Xhe WTinal coVd caYWeW neYVologic WignW [hich can Vange fVom a [obbl] gaiX Xo imTaiVmenX of
moZemenX. ChondVod]WXVoTh] (CDDY) VefeVW Xo Xhe VelaXiZe TVoToVXion beX[een a dogŠW legW and bod], [heVein Xhe legW aVe WhoVXeV
and Xhe bod] longeV. TheVe aVe mYlXiTle diffeVenX ZaVianXW XhaX can caYWe a maVkedl] chondVod]WXVoThic aTTeaVance aW obWeVZed in
DachWhYndW and CoVgiW. Ho[eZeV, XhiW TaVXicYlaV ZaVianX iW Xhe onl] one kno[n Xo alWo incVeaWe Xhe ViWk foV IVDD.

When WignW & W]mTXomW deZeloT in affecXed dogW
SignW of CDDY aVe Vecogni^ed in TYTTieW aW iX affecXW bod] WhaTe. IVDD iW YWYall] ƪVWX Vecogni^ed in adYlX dogW, [iXh bVeed WTeciƪc
diffeVenceW in age of onWeX.

SignW & W]mTXomW
ReWeaVch indicaXeW XhaX dogW [iXh one oV X[o coTieW of XhiW ZaVianX haZe a WimilaV ViWk of deZeloTing IVDD. Ho[eZeV, XheVe aVe Wome
bVeedW (e.g. BeagleW and CockeV STanielW, among oXheVW) [heVe XhiW ZaVianX haW been TaWWed do[n Xo neaVl] all dogW of Xhe bVeed
and moWX do noX Who[ oZeVX clinical WignW of Xhe diWoVdeV. ThiW WYggeWXW XhaX XheVe aVe oXheV geneXic and enZiVonmenXal facXoVW
(WYch aW [eighX, mobiliX], and famil] hiWXoV]) XhaX conXVibYXe Xo an indiZidYal dogŠW ViWk of deZeloTing clinical IVDD. SignW of IVDD
inclYde neck oV back Tain, a change in ]oYV dog'W [alking TaXXeVn (inclYding dVagging of Xhe hind limbW), and TaVal]WiW. TheWe WignW
can be mild Xo WeZeVe, and if ]oYV dog WXaVXW e\hibiXing XheWe WignW, ]oY WhoYld WchedYle an aTToinXmenX [iXh ]oYV ZeXeVinaVian foV a
diagnoWiW.

Ho[ ZeXW diagnoWe XhiW condiXion
FoV CDDY, dogW [iXh one coT] of XhiW ZaVianX ma] haZe mild TVoToVXional diffeVenceW in XheiV leg lengXh. DogW [iXh X[o coTieW of XhiW
ZaVianX [ill ofXen haZe ZiWYall] longeV bodieW and WhoVXeV legW. FoV IVDD, a neYVological e\am [ill be TeVfoVmed on an] dog Who[ing
WYWTicioYW WignW. BaWed on Xhe VeWYlX of XhiW e\am, VadiogVaThW Xo deXecX Xhe TVeWence of calciƪed diWcW oV adZanced imaging
(MRI/CT) Xo deXecX a diWc VYTXYVe ma] be Vecommended.

Ho[ XhiW condiXion iW XVeaXed
IVDD iW XVeaXed diffeVenXl] baWed on Xhe WeZeViX] of Xhe diWeaWe. Mild caWeW ofXen VeWTond Xo medical managemenX [hich inclYdeW
cage VeWX and Tain managemenX, [hile WeZeVe caWeW aVe ofXen XVeaXed [iXh WYVgical inXeVZenXion. BoXh conWeVZaXiZe and WYVgical
XVeaXmenX WhoYld be follo[ed YT [iXh VehabiliXaXion and Th]Wical XheVaT].

RegiWXVaXion: NSHB 3173829 c c
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

Hank did noX haZe Xhe ZaVianXW XhaX [e XeWXed foV, XhaX aVe VeleZanX Xo hiW bVeed:

PVogVeWWiZe ReXinal AXVoTh], TVcd (PRCD E\on 1)

AYXoWomal ReceWWiZe HeVediXaV] NeThVoTaXh], Familial NeThVoTaXh], ARHN (COL4A4 E\on 3)

Gl]cogen WXoVage diWeaWe T]Te VII, PhoWThofVYcXokinaWe Deƪcienc], PFK Deƪcienc] (PFKM WhiTTeX and EngliWh STVingeV
STaniel VaVianX)

HeVediXaV] SenWoV] AYXonomic NeYVoTaXh], AcVal MYXilaXion S]ndVome, AMS (GDNF-AS)

E\eVciWe-IndYced CollaTWe (DNM1)

RegiWXVaXion: NSHB 3173829 c c

BREED-RELEVANT CONDITIONS TESTED
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

Hank did noX haZe Xhe ZaVianXW XhaX [e XeWXed foV, in Xhe follo[ing condiXionW XhaX Xhe
ToXenXial effecX on dogW [iXh HankŠW bVeed ma] noX ]eX be kno[n.

MDR1 DVYg SenWiXiZiX] (ABCB1)

P2Y12 ReceTXoV PlaXeleX DiWoVdeV (P2Y12)

FacXoV IX Deƪcienc], HemoThilia B (F9 E\on 7, TeVVieV VaVianX)

FacXoV IX Deƪcienc], HemoThilia B (F9 E\on 7, RhodeWian Ridgeback VaVianX)

FacXoV VII Deƪcienc] (F7 E\on 5)

FacXoV VIII Deƪcienc], HemoThilia A (F8 E\on 10, Bo\eV VaVianX)

FacXoV VIII Deƪcienc], HemoThilia A (F8 E\on 11, SheTheVd VaVianX 1)

FacXoV VIII Deƪcienc], HemoThilia A (F8 E\on 1, SheTheVd VaVianX 2)

ThVomboTaXhia (RASGRP1 E\on 5, BaWWeX HoYnd VaVianX)

ThVomboTaXhia (RASGRP1 E\on 8)

ThVomboTaXhia (RASGRP1 E\on 5, AmeVican EWkimo Dog VaVianX)

Von WillebVand DiWeaWe T]Te III, T]Te III ZWD (VWF E\on 4)

Von WillebVand DiWeaWe T]Te III, T]Te III ZWD (VWF E\on 7)

Von WillebVand DiWeaWe T]Te I (VWF)

Von WillebVand DiWeaWe T]Te II, T]Te II ZWD (VWF)

Canine LeYkoc]Xe AdheWion Deƪcienc] T]Te I, CLADI (ITGB2)

Canine LeYkoc]Xe AdheWion Deƪcienc] T]Te III, CLADIII (FERMT3)

CongeniXal MacVoXhVomboc]XoTenia (TUBB1 E\on 1, CaiVn and NoVfolk TeVVieV VaVianX)

Canine ElliTXoc]XoWiW (SPTB E\on 30)

Glan^mann'W ThVombaWXhenia T]Te I (ITGA2B E\on 13)

Glan^mann'W ThVombaWXhenia T]Te I (ITGA2B E\on 12)

Ma]-Hegglin Anomal] (MYH9)

PVekallikVein Deƪcienc] (KLKB1 E\on 8)

RegiWXVaXion: NSHB 3173829 c c

ADDITIONAL CONDITIONS TESTED
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DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

P]VYZaXe KinaWe Deƪcienc] (PKLR E\on 7 PYg VaVianX)

P]VYZaXe KinaWe Deƪcienc] (PKLR E\on 7 Beagle VaVianX)

P]VYZaXe KinaWe Deƪcienc] (PKLR E\on 10)

TVaTTed NeYXVoThil S]ndVome (VPS13B)

LigneoYW MembVaniXiW, LM (PLG)

PlaXeleX facXoV X VeceTXoV deƪcienc], ScoXX S]ndVome (TMEM16F)

MeXhemoglobinemia CYB5R3

CongeniXal H]ToXh]VoidiWm (TPO, TenXeVƪeld TeVVieV VaVianX)

CongeniXal H]ToXh]VoidiWm (TPO, RaX, To], HaiVleWW TeVVieV VaVianX)

ComTlemenX 3 Deƪcienc], C3 Deƪcienc] (C3)

SeZeVe Combined ImmYnodeƪcienc] (PRKDC)

SeZeVe Combined ImmYnodeƪcienc] (RAG1)

X-linked SeZeVe Combined ImmYnodeƪcienc] (IL2RG VaVianX 1)

X-linked SeZeVe Combined ImmYnodeƪcienc] (IL2RG VaVianX 2)

PVogVeWWiZe ReXinal AXVoTh], Vcd1 (PDE6B E\on 21 IViWh SeXXeV VaVianX)

PVogVeWWiZe ReXinal AXVoTh], Vcd3 (PDE6A)

PVogVeWWiZe ReXinal AXVoTh], CNGA (CNGA1cE\on 9)

PVogVeWWiZe ReXinal AXVoTh] (CNGB1)

PVogVeWWiZe ReXinal AXVoTh] (SAG)

Golden ReXVieZeV PVogVeWWiZe ReXinal AXVoTh] 1, GR-PRA1 (SLC4A3)

Golden ReXVieZeV PVogVeWWiZe ReXinal AXVoTh] 2, GR-PRA2 (TTC8)

PVogVeWWiZe ReXinal AXVoTh], cVd1 (PDE6B)

PVogVeWWiZe ReXinal AXVoTh] - cVd4/coVd1 (RPGRIP1)

X-Linked PVogVeWWiZe ReXinal AXVoTh] 1, XL-PRA1 (RPGR)

PVogVeWWiZe ReXinal AXVoTh], PRA3 (FAM161A)

RegiWXVaXion: NSHB 3173829 c c

ADDITIONAL CONDITIONS TESTED



 HANK

DNA TeWX ReToVX TeWX DaXe: Ma] 9Xh, 2021 embk.me/hank1424

Collie E]e Anomal], ChoVoidal H]ToTlaWia, CEA (NHEJ1)

Da] blindneWW, Cone DegeneVaXion, AchVomaXoTWia (CNGB3 E\on 6)

AchVomaXoTWia (CNGA3 E\on 7 GeVman SheTheVd VaVianX)

AchVomaXoTWia (CNGA3 E\on 7 LabVadoV ReXVieZeV VaVianX)

AYXoWomal DominanX PVogVeWWiZe ReXinal AXVoTh] (RHO)

Canine MYlXifocal ReXinoTaXh] (BEST1 E\on 2)

Canine MYlXifocal ReXinoTaXh] (BEST1 E\on 5)

Canine MYlXifocal ReXinoTaXh] (BEST1 E\on 10 DeleXion)

GlaYcoma (ADAMTS10 E\on 9)

GlaYcoma (ADAMTS10 E\on 17)

GlaYcoma (ADAMTS17 E\on 11)

GlaYcoma (ADAMTS17 E\on 2)

Goniod]WgeneWiW and GlaYcoma (OLFM3)

HeVediXaV] CaXaVacXW, EaVl]-OnWeX CaXaVacXW, JYZenile CaXaVacXW (HSF4 E\on 9 SheTheVd VaVianX)

PVimaV] LenW LY\aXion (ADAMTS17)

CongeniXal SXaXionaV] NighX BlindneWW (RPE65)

CongeniXal SXaXionaV] NighX BlindneWW (LRIT3)

MacYlaV CoVneal D]WXVoTh], MCD (CHST6)

2,8-Dih]dVo\]adenine UVoliXhiaWiW, 2,8-DHA UVoliXhiaWiW (APRT)

C]WXinYVia T]Te I-A (SLC3A1)

C]WXinYVia T]Te II-A (SLC3A1)

C]WXinYVia T]Te II-B (SLC7A9)

H]TeVYVicoWYVia and H]TeVYVicemia oV UVoliXhiaWiW, HUU (SLC2A9)

Pol]c]WXic Kidne] DiWeaWe, PKD (PKD1)

PVimaV] H]TeVo\alYVia (AGXT)

RegiWXVaXion: NSHB 3173829 c c

ADDITIONAL CONDITIONS TESTED
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PVoXein LoWing NeThVoTaXh], PLN (NPHS1)

X-Linked HeVediXaV] NeThVoTaXh], XLHN (COL4A5 E\on 35, Samo]ed VaVianX 2)

PVimaV] CiliaV] D]WkineWia, PCD (CCDC39 E\on 3)

PVimaV] CiliaV] D]WkineWia, PCD (NME5)

CongeniXal KeVaXoconjYncXiZiXiW Sicca and IchXh]oWifoVm DeVmaXoWiW, DV] E]e CYVl] CoaX S]ndVome, CKCSID (FAM83H E\on 5)

X-linked EcXodeVmal D]WTlaWia, AnhidVoXic EcXodeVmal D]WTlaWia (EDA InXVon 8)

Renal C]WXadenocaVcinoma and NodYlaV DeVmaXoƪbVoWiW, RCND (FLCN E\on 7)

Canine FYcoWidoWiW (FUCA1)

Gl]cogen SXoVage DiWeaWe T]Te II, PomTe'W DiWeaWe, GSD II (GAA)

Gl]cogen SXoVage DiWeaWe T]Te IA, Von GieVke DiWeaWe, GSD IA (G6PC)

Gl]cogen SXoVage DiWeaWe T]Te IIIA, GSD IIIA (AGL)

MYcoTol]WacchaVidoWiW T]Te IIIA, SanƪliTTo S]ndVome T]Te A, MPS IIIA (SGSH E\on 6 VaVianX 1)

MYcoTol]WacchaVidoWiW T]Te IIIA, SanƪliTTo S]ndVome T]Te A, MPS IIIA (SGSH E\on 6 VaVianX 2)

MYcoTol]WacchaVidoWiW T]Te VII, Sl] S]ndVome, MPS VII (GUSB E\on 5)

MYcoTol]WacchaVidoWiW T]Te VII, Sl] S]ndVome, MPS VII (GUSB E\on 3)

Gl]cogen WXoVage diWeaWe T]Te VII, PhoWThofVYcXokinaWe Deƪcienc], PFK Deƪcienc] (PFKM WachXelhYnd VaVianX)

LagoXXo SXoVage DiWeaWe (ATG4D)

NeYVonal CeVoid LiTofYWcinoWiW 1, NCL 1 (PPT1 E\on 8)

NeYVonal CeVoid LiTofYWcinoWiW 2, NCL 2 (TPP1 E\on 4)

NeYVonal CeVoid LiTofYWcinoWiW 1, CeVebellaV AXa\ia, NCL4A (ARSG E\on 2)

NeYVonal CeVoid LiTofYWcinoWiW 1, NCL 5 (CLN5 BoVdeV Collie VaVianX)

NeYVonal CeVoid LiTofYWcinoWiW 6, NCL 6 (CLN6 E\on 7)

NeYVonal CeVoid LiTofYWcinoWiW 8, NCL 8 (CLN8 EngliWh SeXXeV VaVianX)

NeYVonal CeVoid LiTofYWcinoWiW (MFSD8)

NeYVonal CeVoid LiTofYWcinoWiW (CLN8 AYWXValian SheTheVd VaVianX)

RegiWXVaXion: NSHB 3173829 c c

ADDITIONAL CONDITIONS TESTED
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NeYVonal CeVoid LiTofYWcinoWiW 10, NCL 10 (CTSD E\on 5)

NeYVonal CeVoid LiTofYWcinoWiW (CLN5 Golden ReXVieZeV VaVianX)

AdYlX-OnWeX NeYVonal CeVoid LiTofYWcinoWiW (ATP13A2, TibeXan TeVVieV VaVianX)

LaXe-OnWeX NeYVonal CeVoid LiTofYWcinoWiW (ATP13A2, AYWXValian CaXXle Dog VaVianX)

GM1 GanglioWidoWiW (GLB1 E\on 15 Shiba InY VaVianX)

GM1 GanglioWidoWiW (GLB1 E\on 15 AlaWkan HYWk] VaVianX)

GM1 GanglioWidoWiW (GLB1 E\on 2)

GM2 GanglioWidoWiW (HEXB, Poodle VaVianX)

GM2 GanglioWidoWiW (HEXA)

Globoid Cell LeYkod]WXVoTh], KVabbe diWeaWe (GALC E\on 5)

AYXoWomal ReceWWiZe AmelogeneWiW ImTeVfecXa, Familial Enamel H]ToTlaWia (IXalian GVe]hoYnd VaVianX)

AYXoWomal ReceWWiZe AmelogeneWiW ImTeVfecXa, Familial Enamel H]ToTlaWia (PaVWon RYWWell TeVVieV VaVianX)

PeVWiWXenX MYlleVian DYcX S]ndVome, PMDS (AMHR2)

DeafneWW and VeWXibYlaV S]ndVome of DobeVmanW, DVDob, DINGS (MYO7A)

ShaV-Pei AYXoinƫammaXoV] DiWeaWe, SPAID, ShaV-Pei FeZeV (MTBP)

NeonaXal InXeVWXiXial LYng DiWeaWe (LAMP3)

AlaWkan HYWk] EnceThaloTaXh], SYbacYXe NecVoXi^ing EnceThalom]eloTaXh] (SLC19A3)

Ale\andeV DiWeaWe (GFAP)

CeVebellaV AbioXVoTh], NeonaXal CeVebellaV CoVXical DegeneVaXion, NCCD (SPTBN2)

CeVebellaV AXa\ia, PVogVeWWiZe EaVl]-OnWeX CeVebellaV AXa\ia (SEL1L)

CeVebellaV H]ToTlaWia (VLDLR)

STinoceVebellaV AXa\ia, LaXe-OnWeX AXa\ia, LoSCA (CAPN1)

STinoceVebellaV AXa\ia [iXh M]ok]mia and/oV Sei^YVeW (KCNJ10)

HeVediXaV] AXa\ia (RAB24)

Benign Familial JYZenile ETileTW], RemiXXing Focal ETileTW] (LGI2)

RegiWXVaXion: NSHB 3173829 c c

ADDITIONAL CONDITIONS TESTED
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DegeneVaXiZe M]eloTaXh], DM (SOD1A)

FeXal-OnWeX NeonaXal NeYVoa\onal D]WXVoTh] (MFN2)

H]Tom]elinaXion and TVemoVW (FNIP2)

Shaking PYTT] S]ndVome, X-linked GeneVali^ed TVemoV S]ndVome (PLP)

NeYVoa\onal D]WXVoTh], NAD (STaniWh WaXeV Dog VaVianX)

NeYVoa\onal D]WXVoTh], NAD (RoXX[eileV VaVianX)

L-2-H]dVo\]glYXaVicacidYVia, L2HGA (L2HGDH)

NeonaXal EnceThaloTaXh] [iXh Sei^YVeW, NEWS (ATF2)

Pol]neYVoTaXh], NDRG1 MalamYXe VaVianX (NDRG1 E\on 4)

NaVcoleTW] (HCRTR2 InXVon 6)

NaVcoleTW] (HCRTR2 E\on 1)

PVogVeWWiZe NeYVonal AbioXVoTh], Canine MYlXiTle S]WXem DegeneVaXion, CMSD (SERAC1 E\on 15)

PVogVeWWiZe NeYVonal AbioXVoTh], Canine MYlXiTle S]WXem DegeneVaXion, CMSD (SERAC1 E\on 4)

JYZenile LaV]ngeal PaVal]WiW and Pol]neYVoTaXh], Pol]neYVoTaXh] [iXh OcYlaV AbnoVmaliXieW and NeYVonal VacYolaXion, POANV
(RAB3GAP1, RoXX[eileV VaVianX)

SenWoV] NeYVoTaXh] (FAM134B)

JYZenile-OnWeX Pol]neYVoTaXh], LeonbeVgeV Pol]neYVoTaXh] 1, LPN1 (LPN1, ARHGEF10)

JYZenile M]oclonic ETileTW] (DIRAS1)

JYZenile-OnWeX Pol]neYVoTaXh], LeonbeVgeV Pol]neYVoTaXh] 2, LPN2 (GJA9)

STong] DegeneVaXion [iXh CeVebellaV AXa\ia 1, SDCA1, SeSAME/EAST S]ndVome (KCNJ10)

STong] DegeneVaXion [iXh CeVebellaV AXa\ia 2, SDCA2 (ATP1B2)

DilaXed CaVdiom]oTaXh], DCM1 (PDK4)

DilaXed CaVdiom]oTaXh], DCM2 (TTN)

Long QT S]ndVome (KCNQ1)

CaVdiom]oTaXh] and JYZenile MoVXaliX] (YARS2)

MYWcYlaV D]WXVoTh] (DMD, CaZalieV King ChaVleW STaniel VaVianX 1)

RegiWXVaXion: NSHB 3173829 c c

ADDITIONAL CONDITIONS TESTED
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MYWcYlaV D]WXVoTh] (DMD Golden ReXVieZeV VaVianX)

Limb GiVdle MYWcYlaV D]WXVoTh] (SGCD, BoWXon TeVVieV VaVianX)

UlVich-like CongeniXal MYWcYlaV D]WXVoTh] (COL6A3, LabVadoV VaVianX)

CenXVonYcleaV M]oTaXh] (PTPLA)

InheViXed M]oTaXh] of GVeaX DaneW (BIN1)

M]oWXaXin Deƪcienc], BYll] WhiTTeX S]ndVome (MSTN)

M]oXonia CongeniXa (CLCN1 E\on 7)

M]oXonia CongeniXa (CLCN1 E\on 23)

M]oXYbYlaV M]oTaXh] 1, X-linked M]oXYbYlaV M]oTaXh], XL-MTM (MTM1, LabVadoV VaVianX)

InƫammaXoV] M]oTaXh] (SLC25A12)

H]TocaXalaWia, AcaXalaWemia (CAT)

P]VYZaXe Deh]dVogenaWe Deƪcienc] (PDP1)

MalignanX H]TeVXheVmia (RYR1)

ImeVWlYnd-GVaWbeck S]ndVome, SelecXiZe Cobalamin MalabWoVTXion (CUBN E\on 53)

ImeVWlYnd-GVaWbeck S]ndVome, SelecXiZe Cobalamin MalabWoVTXion (CUBN E\on 8)

InheViXed SelecXed Cobalamin MalabWoVTXion [iXh PVoXeinYVia (CUBN)

LYndehYnd S]ndVome (LEPREL1)

CongeniXal M]aWXhenic S]ndVome (CHAT)

CongeniXal M]aWXhenic S]ndVome (COLQ)

CongeniXal M]aWXhenic S]ndVome (CHRNE)

CongeniXal M]aWXhenic S]ndVome (COLQ)

M]aWXhenia GVaZiW Like S]ndVome (CHRNE)

ETiWodic Falling S]ndVome (BCAN)

PaVo\]Wmal D]WkineWia, P\D (PGIN)

Dem]elinaXing Pol]neYVoTaXh] (SBF2/MTRM13)
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D]WXVoThic ETideVmol]WiW BYlloWa (COL7A1)

D]WXVoThic ETideVmol]WiW BYlloWa (COL7A1)

EcXodeVmal D]WTlaWia, Skin FVagiliX] S]ndVome (PKP1)

IchXh]oWiW, ETideVmol]Xic H]TeVkeVaXoWiW (KRT10)

IchXh]oWiW (PNPLA1)

IchXh]oWiW (SLC27A4)

IchXh]oWiW (NIPAL4)

HeVediXaV] FooXTad H]TeVkeVaXoWiW (FAM83G)

HeVediXaV] FooXTad H]TeVkeVaXoWiW (DSG1)

HeVediXaV] NaWal PaVakeVaXoWiW (SUV39H2)

MYWladin-LYeke S]ndVome (ADAMTSL2)

OcYlocYXaneoYW AlbiniWm, OCA (PekingeWe T]Te)

Bald Thigh S]ndVome (IGFBP5)

LeXhal AcVodeVmaXiXiW (MKLN1)

EhleVW DanloW (DobeVman) (ADAMTS2)

ClefX LiT and/oV ClefX PalaXe (ADAMTS20)

HeVediXaV] ViXamin D-ReWiWXanX RickeXW (VDR)

OWXeogeneWiW ImTeVfecXa, BViXXle Bone DiWeaWe (COL1A2)

OWXeogeneWiW ImTeVfecXa, BViXXle Bone DiWeaWe (SERPINH1)

OWXeogeneWiW ImTeVfecXa, BViXXle Bone DiWeaWe (COL1A1)

OWXeochondVod]WTlaWia, SkeleXal D[aVƪWm (SLC13A1)

SkeleXal D]WTlaWia 2, SD2 (COL11A2)

CVaniomandibYlaV OWXeoTaXh], CMO (SLC37A2)

Raine S]ndVome, Canine DenXal H]TomineVali^aXion S]ndVome (FAM20C)

ChondVod]WXVoTh], NoV[egian ElkhoYnd and KaVelian BeaV Dog VaVianX (ITGA10)

RegiWXVaXion: NSHB 3173829 c c

ADDITIONAL CONDITIONS TESTED
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RegiWXVaXion: NSHB 3173829 c c

INBREEDING AND DIVERSITY

CATEGORY RESULT

InbVeeding ` GIRI: R/E ` GeneXic ReWYlX: 25%

InbVeeding iW a meaWYVe of ho[ cloWel] VelaXed XhiW dogŠW TaVenXW [eVe. The higheV Xhe nYmbeV, Xhe moVe
cloWel] VelaXed Xhe TaVenXW. In geneVal, gVeaXeV inbVeeding iW aWWociaXed [iXh incVeaWed incidence of
geneXicall] inheViXed condiXionW.

25%

ImmYne ReWTonWe 1 ` GIRI: DRB1 ` GeneXic ReWYlX: High DiZeVWiX]

DiZeVWiX] in Xhe MajoV HiWXocomTaXibiliX] ComTle\ (MHC) Vegion of Xhe genome haW been foYnd in Wome
WXYdieW Xo be aWWociaXed [iXh Xhe incidence of ceVXain aYXoimmYne diWeaWeW. DogW XhaX haZe leWW diZeVWiX]
in Xhe MHC VegionŞi.e. Xhe Dog LeYkoc]Xe AnXigen (DLA) inheViXed fVom Xhe moXheV iW WimilaV Xo Xhe DLA
inheViXed fVom Xhe faXheVŞaVe conWideVed leWW immYnologicall] diZeVWe. A High DiZeVWiX] VeWYlX meanW Xhe
dog haW X[o highl] diWWimilaV haTloX]TeW. A Lo[ DiZeVWiX] VeWYlX meanW Xhe dog haW X[o WimilaV bYX noX
idenXical haTloX]TeW. A No DiZeVWiX] VeWYlX meanW Xhe dog haW inheViXed idenXical haTloX]TeW fVom boXh
TaVenXW. Some WXYdieW haZe Who[n aWWociaXionW beX[een ceVXain DRB1 haTloX]TeW and aYXoimmYne
diWeaWeW WYch aW CYWhing'W diWeaWe, bYX XheWe ƪndingW haZe ]eX Xo be WcienXiƪcall] ZalidaXed.

High DiZeVWiX]

Ho[ common iW XhiW
amoYnX of diZeVWiX] in
TYVebVedW:

ImmYne ReWTonWe 2 ` GIRI: DQA1 ERH DQB1 ` GeneXic ReWYlX: High DiZeVWiX]

DiZeVWiX] in Xhe MajoV HiWXocomTaXibiliX] ComTle\ (MHC) Vegion of Xhe genome haW been foYnd in Wome
WXYdieW Xo be aWWociaXed [iXh Xhe incidence of ceVXain aYXoimmYne diWeaWeW. DogW XhaX haZe leWW diZeVWiX]
in Xhe MHC VegionŞi.e. Xhe Dog LeYkoc]Xe AnXigen (DLA) inheViXed fVom Xhe moXheV iW WimilaV Xo Xhe DLA
inheViXed fVom Xhe faXheVŞaVe conWideVed leWW immYnologicall] diZeVWe. A High DiZeVWiX] VeWYlX meanW Xhe
dog haW X[o highl] diWWimilaV haTloX]TeW. A Lo[ DiZeVWiX] VeWYlX meanW Xhe dog haW X[o WimilaV bYX noX
idenXical haTloX]TeW. A No DiZeVWiX] VeWYlX meanW Xhe dog haW inheViXed idenXical haTloX]TeW fVom boXh
TaVenXW. A nYmbeV of WXYdieW haZe Who[n coVVelaXionW of DQA-DQB1 haTloX]TeW and ceVXain aYXoimmYne
diWeaWeW; ho[eZeV, XheWe haZe noX ]eX been WcienXiƪcall] ZalidaXed.

High DiZeVWiX]

Ho[ common iW XhiW
amoYnX of diZeVWiX] in
TYVebVedW:


