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GeReXic age: 8 human ]ears

TEST DETAILS
KiX RYmbeV: EM-6874859 
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Fun Fact 
WeŠVe TVeXX] WYVe LabVadSVW came fVSm
Xhe iWlaRd Sf Ne[fSYRdlaRd, aRd maR]
e\TeVXW belieZe XhaX Xhe Ne[fSYRdlaRd
bVeed [aW deZelSTed iR ReighbSViRg
LabVadSV! B] SYV calcYlaXiSRW, XheVe aVe
10 XimeW aW maR] LabVadSVW iR NSVXh
AmeVica XhaR XheVe aVe TeSTle liZiRg iR
LabVadSV aRd Ne[fSYRdlaRd.

LABRADOR RETRIEVER
The LabVadSV ReXVieZeV haW beeR Xhe mSWX TSTYlaV AKC bVeed iR Xhe URiXed SXaXeW
eZeV] ]eaV fSV Xhe TaWX 25 ]eaVW. TheiV SVigiRW haZe beeR XVaced XS Xhe SX. JShRŠW dSg,
Ramed fSV Xhe caTiXal ciX] Sf Xhe CaRadiaR TVSZiRce cŢNe[fSYRdlaRd aRd LabVadSV.ţ
The SX. JShRŠW [aW deZelSTed fVSm imTSVXed EYVSTeaR dSgW fSV ƪWhiRg aRd hYRXiRg SR
Xhe iWlaRd Sf Ne[fSYRdlaRd iR Xhe 18Xh ceRXYV]. DYViRg Xhe 19Xh ceRXYV] SX JShRŠW
[eVe bVed iR ERglaRd aRd deZelSTed iRXS Xhe LabVadSVW [e kRS[ aRd lSZe. LabVadSVW
[eVe VecSgRi^ed aW a bVeed b] Xhe BViXiWh KeRRel ClYb iR 1903 aRd b] Xhe AKC iR 1917.
WiXh XheiV fVieRdl] diWTSWiXiSRW aRd [eaXheVTVSSf bYild, Xhe] aVe XeVViƪc famil] dSgW
aRd SYXdSSV cSmTaRiSRW. MSWX LabVadSVW aVe ZeV] acXiZe [iXh aR aTTeXiXe XS maXch,
aRd Reed TleRX] Sf e\eVciWe. LabVadSVW SfXeR lSZe XS W[im. TheiV dSYble-cSaXed
[eaXheV-VeWiWXaRX fYV caR caYWe heaZ] WheddiRg. GVeaX hYRXiRg dSgW aRd TSTYlaV
hSYWehSld cSmTaRiSRW, LabVadSV ReXVieZeVW aVe alWS emTlS]ed aW gYide dSgW aRd
WeaVch-aRd-VeWcYe dSgW.

RELATED BREEDS
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Flat-Coated
RetrieZer 

SibliRg bVeed

Golden RetrieZer 
SibliRg bVeed

Chesapeake Ba]
RetrieZer 

CSYWiR bVeed

Ne[foundland 
CSYWiR bVeed
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MATERNAL LINE

ThVSYgh MaggieŠW miXSchSRdVial DNA [e caR XVace heV mSXheVŠW aRceWXV] back XS [heVe dSgW aRd TeSTle ƪVWX became fVieRdW. ThiW
maT helTW ]SY ZiWYali^e Xhe VSYXeW XhaX heV aRceWXSVW XSSk XS ]SYV hSme. TheiV WXSV] iW deWcVibed belS[ Xhe maT.

HAPLOGROUP: A1a

A1a iW Xhe mSWX cSmmSR maXeVRal liReage amSRg WeWXeVR
dSgW. ThiW liReage XVaZeled fVSm Xhe WiXe Sf dSg dSmeWXicaXiSR
iR CeRXVal AWia XS EYVSTe alSRg [iXh aR eaVl] dSg e\TaRWiSR
TeVhaTW 10,000 ]eaVW agS. IX hYRg aVSYRd iR EYVSTeaR Zillage
dSgW fSV maR] milleRRia. TheR, abSYX 300 ]eaVW agS, WSme Sf
Xhe TVi^ed femaleW iR Xhe liRe [eVe chSWeR aW Xhe fSYRdiRg
dSgW fSV WeZeVal dSg bVeedW. ThaX WeX iR mSXiSR a hYge
e\TaRWiSR Sf XhiW liReage. IX'W RS[ Xhe maXeVRal liReage Sf Xhe
SZeV[helmiRg majSViX] Sf MaWXiffW, LabVadSV ReXVieZeVW aRd
GSVdSR SeXXeVW. AbSYX half Sf BS\eVW aRd leWW XhaR half Sf ShaV-
Pei dSgW deWceRd fVSm Xhe A1a liRe. IX iW alWS cSmmSR acVSWW
Xhe [SVld amSRg Zillage dSgW, a legac] Sf EYVSTeaR
cSlSRialiWm.

HAPLOTYPE: A388

PaVX Sf Xhe laVge A1a haTlSgVSYT, XhiW haTlSX]Te SccYVW mSWX
fVeUYeRXl] iR SXaffSVdWhiVe TeVVieVW, LabVadSV ReXVieZeVW, aRd
ERgliWh BYlldSgW.
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TRAITS: COAT COLOR

TRAIT RESULT

E Locus (MC1R)

The E LScYW deXeVmiReW if aRd [heVe a dSg caR TVSdYce daVk (black SV bVS[R) haiV. DSgW [iXh X[S cSTieW
Sf Xhe VeceWWiZe e allele dS RSX TVSdYce daVk haiVW aX all, aRd [ill be ŢVedţ SZeV XheiV eRXiVe bSd]. The Whade
Sf Ved, [hich caR VaRge fVSm a deeT cSTTeV XS ]ellS[/gSld XS cVeam, iW deTeRdeRX SR SXheV geReXic facXSVW
iRclYdiRg Xhe IRXeRWiX] (I) LScYW, [hich haW ]eX XS be geReXicall] maTTed. IR addiXiSR XS deXeVmiRiRg if a
dSg caR deZelST daVk haiVW aX all, Xhe E LScYW caR giZe a dSg a black ŢmaWkţ SV Ţ[idS[ŠW Teak,ţ YRleWW Xhe
dSg haW SZeVVidiRg cSaX cSlSV geReXic facXSVW. DSgW [iXh SRe SV X[S cSTieW Sf Xhe Em allele YWYall] haZe a
melaRiWXic maWk (daVk facial haiV aW cSmmSRl] WeeR iR Xhe GeVmaR SheTheVd aRd PYg). DSgW [iXh RS
cSTieW Sf Em bYX SRe SV X[S cSTieW Sf Xhe Eg allele YWYall] haZe a melaRiWXic "[idS['W Teak" (daVk
fSVehead haiV aW cSmmSRl] WeeR iR Xhe AfghaR HSYRd aRd BSV^Si, [heVe iX iW called eiXheV ŢgVi^^leţ SV
ŢdSmiRSţ).

No dark mask or
gri^^le (Ee)

K Locus (CBD103)

The K LScYW K  allele ŢSZeVVideWţ Xhe A LScYW, meaRiRg XhaX iX TVeZeRXW Xhe A LScYW geRSX]Te fVSm
affecXiRg cSaX cSlSV. FSV XhiW VeaWSR, Xhe K  allele iW VefeVVed XS aW Xhe ŢdSmiRaRX blackţ allele. AW a VeWYlX,
dSgW [iXh aX leaWX SRe K  allele [ill YWYall] haZe WSlid black SV bVS[R cSaXW (SV Ved/cVeam cSaXW if Xhe] aVe
ee aX Xhe E LScYW) VegaVdleWW Sf XheiV geRSX]Te aX Xhe A LScYW, alXhSYgh WeZeVal SXheV geReW cSYld imTacX
Xhe dSgŠW cSaX aRd caYWe SXheV TaXXeVRW, WYch aW [hiXe WTSXXiRg. DSgW [iXh Xhe k k  geRSX]Te [ill WhS[ a
cSaX cSlSV TaXXeVR baWed SR Xhe geRSX]Te Xhe] haZe aX Xhe A LScYW.

More likel] to haZe a
mostl] solid black or
bro[n coat (K k )

A Locus (ASIP)

The A LScYW cSRXVSlW W[iXchiRg beX[eeR black aRd Ved TigmeRX iR haiV cellW, bYX iX [ill SRl] be e\TVeWWed
iR dSgW XhaX aVe RSX ee aX Xhe E LScYW aRd aVe k k  aX Xhe K LScYW. Sable (alWS called ŢFa[Rţ) dSgW haZe a
mSWXl] SV eRXiVel] Ved cSaX [iXh WSme iRXeVWTeVWed black haiVW. AgSYXi (alWS called ŢWSlf Sableţ) dSgW haZe
Ved haiVW [iXh black XiTW, mSWXl] SR XheiV head aRd back. Black aRd XaR dSgW aVe mSWXl] black SV bVS[R [iXh
lighXeV TaXcheW SR XheiV cheekW, e]ebVS[W, cheWX, aRd legW. ReceWWiZe black dSgW haZe WSlid-cSlSVed black
SV bVS[R cSaXW.

Not e\pressed (a a )
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B
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TRAITS: COAT COLOR (CONTINUED)

TRAIT RESULT

D Locus (MLPH)

DSgW [iXh X[S cSTieW Sf Xhe d allele [ill haZe all black TigmeRX lighXeRed (ŢdilYXedţ) XS gVa], SV bVS[R
TigmeRX lighXeRed XS lighXeV bVS[R iR XheiV haiV, WkiR, aRd WSmeXimeW e]eW. TheVe aVe maR] bVeed-WTeciƪc
RameW fSV XheWe dilYXe cSlSVW, WYch aW ŢblYeţ, ŢchaVcSalţ, Ţfa[Rţ, ŢWilZeVţ, aRd ŢIWabellaţ. NSXe XhaX dilYXe
dSgW haZe a higheV iRcideRce Sf CSlSV DilYXiSR AlSTecia, eWTeciall] iR ceVXaiR bVeedW. DSgW [iXh SRe cST]
Sf Xhe d allele [ill RSX be dilYXe, bYX caR TaWW Xhe d allele SR XS XheiV TYTTieW.

Dark areas of hair and
skin are lightened (dd)

B Locus (TYRP1)

DSgW [iXh X[S cSTieW Sf Xhe b allele TVSdYce bVS[R TigmeRX iRWXead Sf black iR bSXh XheiV haiV aRd WkiR.
DSgW [iXh SRe cST] Sf Xhe b allele [ill TVSdYce black TigmeRX, bYX caR TaWW Xhe b allele SR XS XheiV TYTTieW.
E LScYW ee dSgW XhaX caVV] X[S b alleleW [ill haZe Ved SV cVeam cSaXW, bYX haZe bVS[R RSWeW, e]e VimW, aRd
fSSXTadW (WSmeXimeW VefeVVed XS aW "DYdle] NSWe" iR LabVadSV ReXVieZeVW). ŢLiZeVţ SV ŢchScSlaXeţ iW Xhe
TVefeVVed cSlSV XeVm fSV bVS[R iR mSWX bVeedW; iR Xhe DSbeVmaR PiRWcheV iX iW VefeVVed XS aW ŢVedţ.

Black or gra] hair and
skin (Bb)

Saddle Tan (RALY)

The "Saddle TaR" TaXXeVR caYWeW Xhe black haiVW XS Vecede iRXS a "Waddle" WhaTe SR Xhe back, leaZiRg a XaR
face, legW, aRd bell], aW a dSg ageW. The Saddle TaR TaXXeVR iW chaVacXeViWXic Sf bVeedW like Xhe CSVgi,
Beagle, aRd GeVmaR SheTheVd. DSgW XhaX haZe Xhe II geRSX]Te aX XhiW lScYW aVe mSVe likel] XS be mSWXl]
black [iXh XaR TSiRXW SR Xhe e]ebVS[W, mY^^le, aRd legW aW cSmmSRl] WeeR iR Xhe DSbeVmaR PiRWcheV aRd
Xhe RSXX[eileV. ThiW geRe mSdiƪeW Xhe A LScYW a  allele, WS dSgW XhaX dS RSX e\TVeWW a  aVe RSX iRƫYeRced
b] XhiW geRe.

Not e\pressed (II)

t t



ŢMAGGIEţ 
HICKORY HILLS PUNCH IT MARGARET OF CROWLEY'S
RIDGE

DNA TeWX ReTSVX TeWX DaXe: JYl] 22Rd, 2019 embk.me/hickSV]hillWTYRchiXmaVgaVeXSfcVS[le]WVidge

RegiWXVaXiSR: AmeVicaR K eRRel ClYb

SS11754307 c
c

TRAITS: COAT COLOR (CONTINUED)

TRAIT RESULT

M Locus (PMEL)

MeVle cSaX TaXXeVRiRg iW cSmmSR XS WeZeVal dSg bVeedW iRclYdiRg Xhe AYWXValiaR SheTheVd, CaXahSYla
LeSTaVd DSg, aRd SheXlaRd SheeTdSg, amSRg maR] SXheVW. MeVle aViWeW fVSm aR YRWXable SINE iRWeVXiSR
([hich [e XeVm Xhe "M*" allele) XhaX diWVYTXW acXiZiX] Sf Xhe TigmeRXaV] geRe PMEL, leadiRg XS mSXXled SV
TaXch] cSaX cSlSV. DSgW [iXh aR M*m VeWYlX aVe likel] XS be TheRSX]Ticall] meVle SV cSYld be "ThaRXSm"
meVle, XhaX iW, Xhe] haZe a meVle allele XhaX dSeW RSX affecX cSaX cSlSV. DSgW [iXh aR M*M* VeWYlX aVe likel] XS
be TheRSX]Ticall] meVle SV dSYble meVle. DSgW [iXh aR mm VeWYlX haZe RS meVle alleleW aRd aVe YRlikel] XS
haZe a meVle cSaX TaXXeVR.  

NSXe XhaX EmbaVk dSeW RSX cYVVeRXl] diWXiRgYiWh beX[eeR Xhe VeceRXl] deWcVibed cV]TXic, aX]Tical,
aX]Tical+, claWWic, aRd haVleUYiR meVle alleleW. OYV meVle XeWX SRl] deXecXW Xhe TVeWeRce, bYX RSX Xhe leRgXh
Sf Xhe SINE iRWeVXiSR. We dS RSX VecSmmeRd makiRg bVeediRg deciWiSRW SR XhiW VeWYlX alSRe. PleaWe TYVWYe
fYVXheV XeWXiRg fSV allelic diWXiRcXiSR TViSV XS bVeediRg deciWiSRW.

No merle alleles (mm)
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TRAITS: OTHER COAT TRAITS

TRAIT RESULT

Furnishings (RSPO2) LINKAGE

DSgW [iXh SRe SV X[S cSTieW Sf Xhe F allele haZe ŢfYVRiWhiRgWţ: Xhe mYWXache, beaVd, aRd e]ebVS[W
chaVacXeViWXic Sf bVeedW like Xhe SchRaY^eV, ScSXXiWh TeVVieV, aRd WiVe HaiVed DachWhYRd. A dSg [iXh X[S I
alleleW [ill RSX haZe fYVRiWhiRgW, [hich iW WSmeXimeW called aR ŢimTVSTeV cSaXţ iR bVeedW [heVe
fYVRiWhiRgW aVe TaVX Sf Xhe bVeed WXaRdaVd. The mYXaXiSR iW a geReXic iRWeVXiSR [hich [e meaWYVe
iRdiVecXl] YWiRg a liRkage XeWX highl] cSVVelaXed [iXh Xhe iRWeVXiSR.

Likel] unfurnished (no
mustache, beard,
and/or e]ebro[s) (II)

Coat Length (FGF5)

The FGF5 geRe iW kRS[R XS affecX haiV leRgXh iR maR] diffeVeRX WTecieW, iRclYdiRg caXW, dSgW, mice, aRd
hYmaRW. IR dSgW, Xhe T allele cSRfeVW a lSRg, Wilk] haiVcSaX aW SbWeVZed iR Xhe YSVkWhiVe TeVVieV aRd Xhe
LSRg HaiVed WhiTTeX. The aRceWXVal G allele caYWeW a WhSVXeV cSaX aW WeeR iR Xhe BS\eV SV Xhe AmeVicaR
SXaffSVdWhiVe TeVVieV. IR ceVXaiR bVeedW (WYch aW CSVgi), Xhe lSRg haiVcSaX iW deWcVibed aW ŢƫYff.ţ

Likel] short or mid-
length coat (GG)

Shedding (MC5R)

DSgW [iXh aX leaWX SRe cST] Sf Xhe aRceWXVal C allele, like maR] LabVadSVW aRd GeVmaR SheTheVd DSgW, aVe
heaZ] SV WeaWSRal WheddeVW, [hile XhSWe [iXh X[S cSTieW Sf Xhe T allele, iRclYdiRg maR] BS\eVW, Shih T^YW
aRd ChihYahYaW, XeRd XS be lighXeV WheddeVW. DSgW [iXh fYVRiWhed/[iVe-haiVed cSaXW caYWed b] RSPO2
(Xhe fYVRiWhiRgW geRe) XeRd XS be lS[ WheddeVW VegaVdleWW Sf XheiV geRSX]Te aX XhiW geRe.

Likel] heaZ]/seasonal
shedding (CC)

Coat Te\ture (KRT71)

DSgW [iXh a lSRg cSaX aRd aX leaWX SRe cST] Sf Xhe T allele haZe a [aZ] SV cYVl] cSaX chaVacXeViWXic Sf
PSSdleW aRd BichSR FViWeW. DSgW [iXh X[S cSTieW Sf Xhe aRceWXVal C allele aVe likel] XS haZe a WXVaighX cSaX,
bYX XheVe aVe SXheV facXSVW XhaX caR caYWe a cYVl] cSaX, fSV e\amTle if Xhe] aX leaWX SRe F allele fSV Xhe
FYVRiWhiRgW (RSPO2) geRe XheR Xhe] aVe likel] XS haZe a cYVl] cSaX. DSgW [iXh WhSVX cSaXW ma] caVV] SRe SV
X[S cSTieW Sf Xhe T allele bYX WXill haZe WXVaighX cSaXW.

Likel] straight coat
(CC)

Hairlessness (SGK3)

HaiVleWWReWW iR Xhe AmeVicaR HaiVleWW TeVVieV aViWeW fVSm a mYXaXiSR iR Xhe SGK3 geRe. DSgW [iXh Xhe ND
geRSX]Te aVe likel] XS be haiVleWW [hile dSgW [iXh Xhe NN geRSX]Te aVe likel] XS haZe a RSVmal cSaX.

Ver] unlikel] to be
hairless (NN)
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TRAITS: OTHER COAT TRAITS (CONTINUED)

TRAIT RESULT

Hairlessness (FOXI3) LINKAGE

A dYTlicaXiSR iR Xhe FOXI3 geRe caYWeW haiVleWWReWW SZeV mSWX Sf Xhe bSd] aW [ell aW chaRgeW iR XSSXh
WhaTe aRd RYmbeV. ThiW mYXaXiSR SccYVW iR PeVYZiaR IRca OVchid, XSlSiX^cYiRXli (Me\icaR HaiVleWW), aRd
ChiReWe CVeWXed (SXheV haiVleWW bVeedW haZe diffeVeRX mYXaXiSRW). DSgW [iXh Xhe NDup geRSX]Te aVe likel]
XS be haiVleWW [hile dSgW [iXh Xhe NN geRSX]Te aVe likel] XS haZe a RSVmal cSaX. The DupDup geRSX]Te haW
ReZeV beeR SbWeVZed, WYggeWXiRg XhaX dSgW [iXh XhaX geRSX]Te caRRSX WYVZiZe XS biVXh. PleaWe RSXe XhaX
XhiW iW a liRkage XeWX, WS iX ma] RSX be aW TVedicXiZe aW diVecX XeWXW Sf Xhe mYXaXiSR iR WSme liReW.

Ver] unlikel] to be
hairless (NN)

Oculocutaneous Albinism T]pe 2 (SLC45A2) LINKAGE

DSgW [iXh X[S cSTieW DD Sf XhiW deleXiSR iR Xhe SLC45A2 geRe haZe ScYlScYXaReSYW albiRiWm X]Te 2
(OCA2), alWS kRS[R aW DSbeVmaR Z FacXSV AlbiRiWm, a VeceWWiZe cSRdiXiSR chaVacXeVi^ed b] WeZeVel]
VedYced SV abWeRX TigmeRX iR Xhe e]eW, WkiR, aRd haiV. AffecXed dSgW WSmeXimeW WYffeV fVSm ZiWiSR
TVSblemW dYe XS lack Sf e]e TigmeRX ([hich helTW diVecX aRd abWSVb ambieRX lighX) aRd aVe TVSRe XS
WYRbYVR. DSgW [iXh a WiRgle cST] Sf Xhe deleXiSR ND [ill RSX be affecXed bYX caR TaWW Xhe mYXaXiSR SR XS
XheiV SffWTViRg. ThiW TaVXicYlaV mYXaXiSR caR be XVaced back XS a WiRgle [hiXe DSbeVmaR PiRWcheV bSVR iR
1976, aRd iX haW SRl] beeR SbWeVZed iR dSgW deWceRded fVSm XhiW iRdiZidYal. PleaWe RSXe XhaX XhiW iW a
liRkage XeWX, WS iX ma] RSX be aW TVedicXiZe aW diVecX XeWXW Sf Xhe mYXaXiSR iR WSme liReW.

Likel] not albino (NN)
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TRAITS: OTHER BODY FEATURES

TRAIT RESULT

Mu^^le Length (BMP3)

DSgW iR mediYm-leRgXh mY^^le (meWSceThalic) bVeedW like SXaffSVdWhiVe TeVVieVW aRd LabVadSVW, aRd lSRg
mY^^le (dSlichSceThalic) bVeedW like WhiTTeX aRd CSllie haZe SRe, SV mSVe cSmmSRl] X[S, cSTieW Sf Xhe
aRceWXVal C allele. DSgW iR maR] WhSVX-leRgXh mY^^le (bVach]ceThalic) bVeedW WYch aW Xhe ERgliWh BYlldSg,
PYg, aRd PekiRgeWe haZe X[S cSTieW Sf Xhe deViZed A allele. AX leaWX ƪZe diffeVeRX geReW affecX mY^^le
leRgXh iR dSgW, [iXh BMP3 beiRg Xhe SRl] SRe [iXh a kRS[R caYWal mYXaXiSR. FSV e\amTle, Xhe WkYll WhaTe
Sf WSme bVeedW, iRclYdiRg Xhe dSlichSceThalic ScSXXiWh TeVVieV SV Xhe bVach]ceThalic JaTaReWe ChiR,
aTTeaV XS be caYWed b] SXheV geReW. ThYW, dSgW ma] haZe WhSVX SV lSRg mY^^leW dYe XS SXheV geReXic
facXSVW XhaX aVe RSX ]eX kRS[R XS WcieRce.

Likel] medium or long
mu^^le (CC)

Tail Length (T)

WheVeaW mSWX dSgW haZe X[S C alleleW aRd a lSRg Xail, dSgW [iXh SRe G allele aVe likel] XS haZe a bSbXail,
[hich iW aR YRYWYall] WhSVX SV abWeRX Xail. ThiW mYXaXiSR caYWeW RaXYVal bSbXail iR maR] bVeedW iRclYdiRg
Xhe PembVSke WelWh CSVgi, Xhe AYWXValiaR SheTheVd, aRd Xhe BViXXaR] STaRiel. DSgW [iXh GG geRSX]TeW
haZe RSX beeR SbWeVZed, WYggeWXiRg XhaX dSgW [iXh Xhe GG geRSX]Te dS RSX WYVZiZe XS biVXh. 
PleaWe RSXe XhaX XhiW mYXaXiSR dSeW RSX e\TlaiR eZeV] RaXYVal bSbXail! While ceVXaiR liReageW Sf BSWXSR
TeVVieV, ERgliWh BYlldSg, RSXX[eileV, MiRiaXYVe SchRaY^eV, CaZalieV KiRg ChaVleW STaRiel, aRd PaVWSR RYWWell
TeVVieV, aRd DSbeVmaRW aVe bSVR [iXh a RaXYVal bSbXail, XheWe bVeedW dS RSX haZe XhiW mYXaXiSR. ThiW
WYggeWXW XhaX SXheV YRkRS[R geReXic mYXaXiSRW caR alWS lead XS a RaXYVal bSbXail.

Likel] normal-length
tail (CC)

Hind De[cla[s (LMBR1)

CSmmSR iR ceVXaiR bVeedW WYch aW Xhe SaiRX BeVRaVd, hiRd de[cla[W aVe e\XVa, RSRfYRcXiSRal digiXW
lScaXed mid[a] beX[eeR a dSg'W Ta[ aRd hSck. DSgW [iXh aX leaWX SRe cST] Sf Xhe T allele haZe abSYX a
50% chaRce Sf haZiRg hiRd de[cla[W. NSXe XhaX SXheV (cYVVeRXl] YRkRS[R XS WcieRce) mYXaXiSRW caR alWS
caYWe hiRd de[cla[W, WS WSme TT SV TC dSgW [ill haZe hiRd de[cla[W.

Unlikel] to haZe hind
de[ cla[s (CC)
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TRAITS: OTHER BODY FEATURES (CONTINUED)

TRAIT RESULT

Blue E]e Color (ALX4) LINKAGE

EmbaVk VeWeaVcheVW diWcSZeVed XhiW laVge dYTlicaXiSR aWWSciaXed [iXh blYe e]eW iR AVcXic bVeedW like
SibeViaR HYWk] aW [ell aW XVi-cSlSVed (RSR-meVle) AYWXValiaR SheTheVdW. DSgW [iXh aX leaWX SRe cST] Sf Xhe
dYTlicaXiSR (Dup) aVe mSVe likel] XS haZe aX leaWX SRe blYe e]e. SSme dSgW [iXh Xhe dYTlicaXiSR ma] haZe
SRl] SRe blYe e]e (cSmTleXe heXeVSchVSmia) SV ma] RSX haZe blYe e]eW aX all; ReZeVXheleWW, Xhe] caR WXill
TaWW Xhe dYTlicaXiSR aRd Xhe XVaiX XS XheiV SffWTViRg. NN dSgW dS RSX caVV] XhiW dYTlicaXiSR, bYX ma] haZe
blYe e]eW dYe XS SXheV facXSVW, WYch aW meVle. PleaWe RSXe XhaX XhiW iW a liRkage XeWX, WS iX ma] RSX be aW
TVedicXiZe aW diVecX XeWXW Sf Xhe mYXaXiSR iR WSme liReW.

Less likel] to haZe blue
e]es (NN)

Back Muscling & Bulk, Large Breed (ACSL4)

The T allele iW aWWSciaXed [iXh heaZ] mYWcliRg alSRg Xhe back aRd XVYRk iR chaVacXeViWXicall] "bYlk]" laVge-
bVeed dSgW iRclYdiRg Xhe SaiRX BeVRaVd, BeVReWe MSYRXaiR DSg, GVeaXeV S[iWW MSYRXaiR DSg, aRd
RSXX[eileV. The ŢbYlk]ţ T allele iW abWeRX fVSm leaReV WhaTed laVge bVeed dSgW like Xhe GVeaX DaRe, IViWh
WSlfhSYRd, aRd ScSXXiWh DeeVhSYRd, [hich aVe ƪ\ed fSV Xhe aRceWXVal C allele. NSXe XhaX XhiW mYXaXiSR dSeW
RSX Weem XS affecX mYWcliRg iR Wmall SV eZeR mid-Wi^ed dSg bVeedW [iXh RSXable back mYWcliRg, iRclYdiRg
Xhe AmeVicaR SXaffSVdWhiVe TeVVieV, BSWXSR TeVVieV, aRd Xhe ERgliWh BYlldSg.

Likel] normal muscling
(CC)
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TRAITS: BODY SIZE

TRAIT RESULT

Bod] Si^e (IGF1)

The I allele iW aWWSciaXed [iXh WmalleV bSd] Wi^e.
Intermediate (NI)

Bod] Si^e (IGFR1)

The A allele iW aWWSciaXed [iXh WmalleV bSd] Wi^e.
Larger (GG)

Bod] Si^e (STC2)

The A allele iW aWWSciaXed [iXh WmalleV bSd] Wi^e.
Larger (TT)

Bod] Si^e (GHR - E195K)

The A allele iW aWWSciaXed [iXh WmalleV bSd] Wi^e.
Larger (GG)

Bod] Si^e (GHR - P177L)

The T allele iW aWWSciaXed [iXh WmalleV bSd] Wi^e.
Larger (CC)
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TRAITS: PERFORMANCE

TRAIT RESULT

Altitude Adaptation (EPAS1)

ThiW mYXaXiSR caYWeW dSgW XS be eWTeciall] XSleVaRX Sf lS[ S\]geR eRZiVSRmeRXW (h]TS\ia), WYch aW XhSWe
fSYRd aX high eleZaXiSRW. DSgW [iXh aX leaWX SRe A allele aVe leWW WYWceTXible XS "alXiXYde WickReWW." ThiW
mYXaXiSR [aW SVigiRall] ideRXiƪed iR bVeedW fVSm high alXiXYde aVeaW WYch aW Xhe TibeXaR MaWXiff.

Normal altitude
tolerance (GG)
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TRAITS: GENETIC DIVERSITY

TRAIT RESULT

Coefƪcient Of Inbreeding

OYV geReXic COI meaWYVeW Xhe TVSTSVXiSR Sf ]SYV dSg'W geRSme [heVe Xhe geReW SR Xhe mSXheVŠW Wide aVe
ideRXical b] deWceRX XS XhSWe SR Xhe faXheVŠW Wide.

17%

MHC Class II - DLA DRB1

A DSg LeYkSc]Xe ARXigeR (DLA) geRe, DRB1 eRcSdeW a majSV hiWXScSmTaXibiliX] cSmTle\ (MHC) TVSXeiR
iRZSlZed iR Xhe immYRe VeWTSRWe. SSme WXYdieW haZe WhS[R aWWSciaXiSRW beX[eeR ceVXaiR DRB1
haTlSX]TeW aRd aYXSimmYRe diWeaWeW WYch aW CYWhiRg'W diWeaWe, bYX XheWe ƪRdiRgW haZe ]eX XS be
WcieRXiƪcall] ZalidaXed.

No DiZersit]

HS[ cSmmSR iW XhiW
amSYRX Sf diZeVWiX] iR
TYVebVedW:

MHC Class II - DLA DQA1 and DQB1

DQA1 aRd DQB1 aVe X[S XighXl] liRked DLA geReW XhaX cSde fSV MHC TVSXeiRW iRZSlZed iR Xhe immYRe
VeWTSRWe. A RYmbeV Sf WXYdieW haZe WhS[R cSVVelaXiSRW Sf DQA-DQB1 haTlSX]TeW aRd ceVXaiR aYXSimmYRe
diWeaWeW; hS[eZeV, XheWe haZe RSX ]eX beeR WcieRXiƪcall] ZalidaXed.

Lo[ DiZersit]

HS[ cSmmSR iW XhiW
amSYRX Sf diZeVWiX] iR
TYVebVedW:
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CLINICAL TRAITS
TheWe cliRical geReXic XVaiXW caR iRfSVm cliRical deciWiSRW aRd diagRSWeW. TheWe XVaiXW dS RSX TVedicX a diWeaWe WXaXe SV iRcVeaWed
ViWk fSV diWeaWe. We cYVVeRXl] aWWeWW SRe cliRical XVaiX: AlaRiRe AmiRSXVaRWfeVaWe AcXiZiX].

Alanine Aminotransferase (ALT) ActiZit] result: Normal 

HickSV] HillW PYRch IX MaVgaVeX Sf CVS[le]'W Ridge haW X[S RSVmal alleleW aX ALT. 

MSVe iRfSVmaXiSR SR AlaRiRe AmiRSXVaRWfeVaWe (ALT) AcXiZiX]: 
The liZeV eR^]me alaRiRe amiRSXVaRWfeVaWe, SV ALT, iW SRe Sf WeZeVal ZalYeW ]SYV ZeXeViRaViaR meaWYVeW SR VSYXiRe blSSd [SVk XS
gaYge liZeV healXh. DSgW [iXh SRe SV mSVe cSTieW Sf Xhe ŢAţ allele aVe likel] XS haZe a lS[eV baWeliRe ALT acXiZiX] (ŢlS[ RSVmalţ) XhaR
dSgW [iXh ^eVS cSTieW Sf Xhe ŢAţ allele (ŢRSVmalţ). ThiW meaRW XhaX ]SYV ZeXeViRaViaR ma] VecSmmeRd blSSd [SVk XS eWXabliWh aR
iRdiZidYali^ed baWeliRe ALT ZalYe dYViRg aR aRRYal [ellReWW e\am SV befSVe WXaVXiRg ceVXaiR medicaXiSRW. YSY aRd ]SYV ZeXeViRaViaR
[SYld XheR be able XS mSRiXSV ]SYV dSg fSV aR] deZiaXiSR fVSm XhiW eWXabliWhed baWeliRe. PleaWe RSXe XhaX XhiW mYXaXiSR WhSYld ReZeV
caYWe aR iRcVeaWe iR ]SYV dSgŠW ALT acXiZiX] aRd dSeW RSX caYWe liZeV diWeaWe. If ]SYV dSg haW high ALT acXiZiX], TleaWe cSRWYlX ]SYV
ZeXeViRaViaR.

RegiWXVaXiSR: AmeVicaR K eRRel ClYb

SS11754307 c
c
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HEALTH
GSSd Re[W! Maggie did RSX XeWX TSWiXiZe fSV aR] Sf Xhe geReXic diWeaWeW
XhaX EmbaVk WcVeeRW fSV. 0

AT RISK

1
CARRIER

c

CARRIER CONDITIONS

CARRIER WXaXYW: ThiW iRdicaXeW Xhe dSg haW iRheViXed a VeceWWiZe allele fSV a geReXic XVaiX SV mYXaXiSR. ThiW iW RSX eRSYgh XS caYWe
W]mTXSmW Sf Xhe diWeaWe, bYX iW imTSVXaRX XS beaV iR miRd if Xhe dSg eZeV haW SffWTViRg.

 Carrier S]WXem: Integument  
CSRdiXiSR: Hereditar] Nasal Parakeratosis (SUV39H2)

RegiWXVaXiSR: AmeVicaR K eRRel ClYb

SS11754307 c
c
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HEREDITARY NASAL PARAKERATOSIS
(SUV39H2)

CEVVMIV

SU:39H2
GENE NAME

AA
CLEAR

AC
CARRIER

CC
AT RISK

HickSV] HillW PYRch IX MaVgaVeX Sf CVS[le]'W Ridge iW a caVVieV fSV Xhe mYXaXiSR iR Xhe SUV39H geRe. AW a caVVieV fSV XhiW mYXaXiSR, he
SV Whe iW YRlikel] XS WhS[ WigRW Sf heVediXaV] RaWal TaVakeVaXSWiW.

DESCRIPTION
ThiW cSRdiXiSR caYWeW Xhe WkiR Sf Xhe RSWe XS be SZeVl] Xhick aRd WhiRgle-like, [hich caR be YRcSmfSVXable fSV ]SYV dSg. HNPK iWR'X
YWYall] aW YTWeXXiRg XS Xhe dSg aW iX iW XS Xhe S[ReV, bYX caR be UYiXe TaiRfYl if Xhe XhickeRed ƫakeW Sf WkiR aVe abVYTXl] VemSZed--WS
RS TickiRg. HS[eZeV, iX caR caR be maRaged [iXh WSfXeRiRg WSakW aRd geRXle e\fSliaXiSR.

CITATIONS
JagaRRaXhaR eX al 2013 (hXXT://[[[.Rcbi.Rlm.Rih.gSZ/TYbmed/24098150)

RegiWXVaXiSR: AmeVicaR K eRRel ClYb

SS11754307 c
c
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OTHER CONDITIONS
GSSd Re[W! Maggie XeWXed cleaV fSV 16 geReXic cSRdiXiSRW XhaX aVe cSmmSR iR heV bVeed.

CSRgeRiXal MacVSXhVSmbSc]XSTeRia 
(TUBB1 E\SR 1, CaZalieV KiRg ChaVleW STaRiel VaViaRX)

CaRiRe ElliTXSc]XSWiW 
(SPTB E\SR 30)

P]VYZaXe KiRaWe DeƪcieRc] 
(PKLR E\SR 7 LabVadSV VaViaRX)

PVSgVeWWiZe ReXiRal AXVSTh] - TVcd 
PVSgVeWWiZe VSd-cSRe degeReVaXiSR (PRCD E\SR 1)

GSldeR ReXVieZeV PVSgVeWWiZe ReXiRal AXVSTh] 2 
(TTC8)

PVSgVeWWiZe ReXiRal AXVSTh] - cVd4/cSVd1 
(RPGRIP1)

AchVSmaXSTWia 
(CNGA3 E\SR 7 LabVadSV ReXVieZeV VaViaRX)

MacYlaV CSVReal D]WXVSTh] (MCD) 
(CHST6)

DegeReVaXiZe M]elSTaXh] 
(SOD1A)

NaVcSleTW] 
(HCRTR2 IRXVSR 6)

CeRXVSRYcleaV M]STaXh] 
(PTPLA)

E\eVciWe-IRdYced CSllaTWe 
(DNM1)

M]SXYbYlaV M]STaXh] 1, X-liRked M]SXYbYlaV M]STaXh] 
(MTM1)

CSRgeRiXal M]aWXheRic S]RdVSme 
(COLQ)

OcYlSWkeleXal D]WTlaWia 1, D[aVƪWm-ReXiRal D]WTlaWia 
(COL9A3, LabVadSV ReXVieZeV)

SkeleXal D]WTlaWia 2 
(COL11A2)

RegiWXVaXiSR: AmeVicaR K eRRel ClYb

SS11754307 c
c
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FULL TEST PANEL

Maggie iW alWS cleaV Sf 154 SXheV geReXic healXh cSRdiXiSRW XhaX EmbaVk XeWXW
fSV.

TS helT eRWYVe healXh] bVeedW, eZeV] XeWX iRclYdeW aRal]WiW Sf SYV fYll TaRel Sf SZeV 160 geReXic healXh cSRdiXiSRW.

The fSllS[iRg TageW liWX SYX all Xhe SXheV geReXic healXh cSRdiXiSRW XhaX Maggie XeWXed cleaV fSV.

RegiWXVaXiSR: AmeVicaR K eRRel ClYb

SS11754307 c
c
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MDR1 DVYg SeRWiXiZiX] (MDR1) (ChVSmSWSme 14)
P2Y12 ReceTXSV PlaXeleX DiWSVdeV (P2RY12) (ChVSmSWSme 23)
FacXSV IX DeƪcieRc], HemSThilia B (F9 E\SR 7, TeVVieV VaViaRX) (ChVSmSWSme X)
FacXSV IX DeƪcieRc], HemSThilia B (F9 E\SR 7, RhSdeWiaR Ridgeback VaViaRX) (ChVSmSWSme X)
FacXSV VII DeƪcieRc] (F7 E\SR 5) (ChVSmSWSme 22)
FacXSV VIII DeƪcieRc], HemSThilia A (F8 E\SR 10, BS\eV VaViaRX) (ChVSmSWSme X)
FacXSV VIII DeƪcieRc], HemSThilia A (F8 E\SR 11, SheTheVd VaViaRX 1) (ChVSmSWSme X)
FacXSV VIII DeƪcieRc], HemSThilia A (F8 E\SR 1, SheTheVd VaViaRX 2) (ChVSmSWSme X)
ThVSmbSTaXhia (RASGRP2 E\SR 5, BaWWeX HSYRd VaViaRX) (ChVSmSWSme 18)
ThVSmbSTaXhia (RASGRP2 E\SR 8) (ChVSmSWSme 18)
ThVSmbSTaXhia (RASGRP2 E\SR 5, AmeVicaR EWkimS DSg VaViaRX) (ChVSmSWSme 18)
VSR WillebVaRd DiWeaWe T]Te III (VWF E\SR 4) (ChVSmSWSme 27)
VSR WillebVaRd DiWeaWe T]Te I (VWF) (ChVSmSWSme 27)
VSR WillebVaRd DiWeaWe T]Te II (VWF) (ChVSmSWSme 27)
CaRiRe LeYkSc]Xe AdheWiSR DeƪcieRc] T]Te III (LAD3) (FERMT3) (ChVSmSWSme 18)
C]clic NeYXVSTeRia, GVa] CSllie S]RdVSme (AP3B1 E\SR 20) (ChVSmSWSme 31)
GlaR^maRR'W ThVSmbaWXheRia T]Te I (ITGA2B E\SR 12) (ChVSmSWSme 9)
Ma]-HeggliR ARSmal] (MYH9) (ChVSmSWSme 10)
PVekallikVeiR DeƪcieRc] (KLKB1 E\SR 8) (ChVSmSWSme 16)
P]VYZaXe KiRaWe DeƪcieRc] (PKLR E\SR 5) (ChVSmSWSme 7)
P]VYZaXe KiRaWe DeƪcieRc] (PKLR E\SR 7 PYg VaViaRX) (ChVSmSWSme 7)
P]VYZaXe KiRaWe DeƪcieRc] (PKLR E\SR 7 Beagle VaViaRX) (ChVSmSWSme 7)
P]VYZaXe KiRaWe DeƪcieRc] (PKLR E\SR 10) (ChVSmSWSme 7)
TVaTTed NeYXVSThil S]RdVSme (VPS13B) (ChVSmSWSme 13)
LigReSYW MembVaRiXiW (PLG) (ChVSmSWSme 1)
CSRgeRiXal H]TSXh]VSidiWm (TPO, TeRXeVƪeld TeVVieV VaViaRX) (ChVSmSWSme 17)
CSmTlemeRX 3 (C3) deƪcieRc] (C3) (ChVSmSWSme 20)
SeZeVe CSmbiRed ImmYRSdeƪcieRc] (PRKDC) (ChVSmSWSme 29)
SeZeVe CSmbiRed ImmYRSdeƪcieRc] (RAG1) (ChVSmSWSme 18)
X-liRked SeZeVe CSmbiRed ImmYRSdeƪcieRc] (IL2RG VaViaRX 1) (ChVSmSWSme X)
X-liRked SeZeVe CSmbiRed ImmYRSdeƪcieRc] (IL2RG VaViaRX 2) (ChVSmSWSme X)
PVSgVeWWiZe ReXiRal AXVSTh] - Vcd1 RSd-cSRe d]WTlaWia, Vcd1 (PDE6B E\SR 21 IViWh SeXXeV VaViaRX) (ChVSmSWSme 3)
PVSgVeWWiZe ReXiRal AXVSTh] - Vcd3 RSd-cSRe d]WTlaWia, Vcd3 (PDE6A) (ChVSmSWSme 4)
PVSgVeWWiZe ReXiRal AXVSTh] - CNGA (CNGA1cE\SR 9) (ChVSmSWSme 13)
PVSgVeWWiZe ReXiRal AXVSTh] (CNGB1) (ChVSmSWSme 2)
PVSgVeWWiZe ReXiRal AXVSTh] (SAG) (ChVSmSWSme 25)
GSldeR ReXVieZeV PVSgVeWWiZe ReXiRal AXVSTh] 1 (SLC4A3) (ChVSmSWSme 37)
PVSgVeWWiZe ReXiRal AXVSTh] - cVd1 (PDE6B) (ChVSmSWSme 3)

RegiWXVaXiSR: AmeVicaR K eRRel ClYb

SS11754307 c
c

CLEAR CONDITIONS
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PVSgVeWWiZe ReXiRal AXVSTh] - cVd2 (IQCB1) (ChVSmSWSme 33)
CSllie E]e ARSmal], ChSVSidal H]TSTlaWia (NHEJ1) (ChVSmSWSme 37)
AchVSmaXSTWia (CNGA3 E\SR 7 GeVmaR SheTheVd VaViaRX) (ChVSmSWSme 10)
AYXSWSmal DSmiRaRX PVSgVeWWiZe ReXiRal AXVSTh] (RHO) (ChVSmSWSme 20)
CaRiRe MYlXifScal ReXiRSTaXh] cmV1 (BEST1 E\SR 2) (ChVSmSWSme 18)
CaRiRe MYlXifScal ReXiRSTaXh] cmV2 (BEST1 E\SR 5) (ChVSmSWSme 18)
CaRiRe MYlXifScal ReXiRSTaXh] cmV3 (BEST1 E\SR 10 DeleXiSR) (ChVSmSWSme 18)
CaRiRe MYlXifScal ReXiRSTaXh] cmV3 (BEST1 E\SR 10 SNP) (ChVSmSWSme 18)
GlaYcSma PVimaV] OTeR ARgle GlaYcSma (ADAMTS10 E\SR 9) (ChVSmSWSme 20)
GlaYcSma PVimaV] OTeR ARgle GlaYcSma (ADAMTS10 E\SR 17) (ChVSmSWSme 20)
GlaYcSma PVimaV] OTeR ARgle GlaYcSma (ADAMTS17 E\SR 11) (ChVSmSWSme 3)
GlaYcSma PVimaV] OTeR ARgle GlaYcSma (ADAMTS17 E\SR 2) (ChVSmSWSme 3)
HeVediXaV] CaXaVacXW, EaVl]-ORWeX CaXaVacXW, JYZeRile CaXaVacXW (HSF4 E\SR 9 SheTheVd VaViaRX) (ChVSmSWSme 5)
PVimaV] LeRW LY\aXiSR (ADAMTS17) (ChVSmSWSme 3)
CSRgeRiXal WXaXiSRaV] RighX bliRdReWW (RPE65) (ChVSmSWSme 6)
2,8-Dih]dVS\]adeRiRe (2,8-DHA) UVSliXhiaWiW (APRT) (ChVSmSWSme 5)
C]WXiRYVia T]Te I-A (SLC3A1) (ChVSmSWSme 10)
C]WXiRYVia T]Te II-A (SLC3A1) (ChVSmSWSme 10)
C]WXiRYVia T]Te I-A (SLC7A9) (ChVSmSWSme 1)
H]TeVYVicSWYVia aRd H]TeVYVicemia SV UVSliXhiaWiW (SLC2A9) (ChVSmSWSme 3)
PSl]c]WXic KidRe] DiWeaWe (PKD1) (ChVSmSWSme 6)
PVimaV] H]TeVS\alYVia (AGXT) (ChVSmSWSme 25)
PVSXeiR LSWiRg NeThVSTaXh] (NPHS1) (ChVSmSWSme 1)
X-LiRked HeVediXaV] NeThVSTaXh] (SamS]ed VaViaRX 2) (COL4A5 E\SR 35) (ChVSmSWSme X)
AYXSWSmal ReceWWiZe HeVediXaV] NeThVSTaXh], Familial NeThVSTaXh] (COL4A4 E\SR 3) (ChVSmSWSme 25)
PVimaV] CiliaV] D]WkiReWia (CCDC39 E\SR 3) (ChVSmSWSme 34)
CSRgeRiXal KeVaXScSRjYRcXiZiXiW Sicca aRd IchXh]SWifSVm DeVmaXSWiW (CKCSID), DV] E]e CYVl] CSaX S]RdVSme (FAM83H E\SR 5)
(ChVSmSWSme 13)
X-liRked EcXSdeVmal D]WTlaWia, ARhidVSXic EcXSdeVmal D]WTlaWia (EDA IRXVSR 8) (ChVSmSWSme X)
ReRal C]WXadeRScaVciRSma aRd NSdYlaV DeVmaXSƪbVSWiW (RCND) (FLCN E\SR 7) (ChVSmSWSme 5)
CaRiRe FYcSWidSWiW (FUCA1) (ChVSmSWSme 2)
Gl]cSgeR SXSVage DiWeaWe T]Te II, PSmTe'W DiWeaWe (GAA) (ChVSmSWSme 9)
Gl]cSgeR SXSVage DiWeaWe T]Te Ia, VSR GieVke DiWeaWe (G6PC) (ChVSmSWSme 9)
Gl]cSgeR SXSVage DiWeaWe T]Te IIIa (GSD IIIa) (AGL) (ChVSmSWSme 6)
MYcSTSl]WacchaVidSWiW T]Te I (IDUA) (ChVSmSWSme 3)
MYcSTSl]WacchaVidSWiW T]Te IIIA, SaRƪliTTS S]RdVSme T]Te A (SGSH E\SR 6 VaViaRX 1) (ChVSmSWSme 9)
MYcSTSl]WacchaVidSWiW T]Te IIIA, SaRƪliTTS S]RdVSme T]Te A (SGSH E\SR 6 VaViaRX 2) (ChVSmSWSme 9)
MYcSTSl]WacchaVidSWiW T]Te VII, Sl] S]RdVSme (GUSB E\SR 5) (ChVSmSWSme 6)
MYcSTSl]WacchaVidSWiW T]Te VII, Sl] S]RdVSme (GUSB E\SR 3) (ChVSmSWSme 6)
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Gl]cSgeR WXSVage diWeaWe T]Te VII, PhSWThSfVYcXSkiRaWe deƪcieRc] (PFKM WhiTTeX aRd ERgliWh STViRgeV STaRiel VaViaRX)
(ChVSmSWSme 27)
Gl]cSgeR WXSVage diWeaWe T]Te VII, PhSWThSfVYcXSkiRaWe deƪcieRc] (PFKM WachXelhYRd VaViaRX) (ChVSmSWSme 27)
LagSXXS SXSVage DiWeaWe (ATG4D) (ChVSmSWSme 20)
NeYVSRal CeVSid LiTSfYWciRSWiW 1 (PPT1 E\SR 8) (ChVSmSWSme 15)
NeYVSRal CeVSid LiTSfYWciRSWiW 2 (TPP1 E\SR 4) (ChVSmSWSme 21)
NeYVSRal CeVSid LiTSfYWciRSWiW 1, CeVebellaV AXa\ia - NCL-A (ARSG E\SR 2) (ChVSmSWSme 9)
NeYVSRal CeVSid LiTSfYWciRSWiW 1 (CLN5 BSVdeV CSllie VaViaRX) (ChVSmSWSme 22)
NeYVSRal CeVSid LiTSfYWciRSWiW 6 (CLN6 E\SR 7) (ChVSmSWSme 30)
NeYVSRal CeVSid LiTSfYWciRSWiW 8 (CLN8 ERgliWh SeXXeV VaViaRX) (ChVSmSWSme 37)
NeYVSRal CeVSid LiTSfYWciRSWiW (MFSD8) (ChVSmSWSme 19)
NeYVSRal CeVSid LiTSfYWciRSWiW (CLN8 AYWXValiaR SheTheVd VaViaRX) (ChVSmSWSme 37)
NeYVSRal CeVSid LiTSfYWciRSWiW 10 (CTSD E\SR 5) (ChVSmSWSme 18)
NeYVSRal CeVSid LiTSfYWciRSWiW (CLN5 GSldeR ReXVieZeV VaViaRX) (ChVSmSWSme 22)
AdYlX-ORWeX NeYVSRal CeVSid LiTSfYWciRSWiW (ATP13A2) (ChVSmSWSme 2)
GM1 GaRgliSWidSWiW (GLB1 E\SR 15 Shiba IRY VaViaRX) (ChVSmSWSme 23)
GM1 GaRgliSWidSWiW (GLB1 E\SR 15 AlaWkaR HYWk] VaViaRX) (ChVSmSWSme 23)
GM1 GaRgliSWidSWiW (GLB1 E\SR 2) (ChVSmSWSme 23)
GM2 GaRgliSWidSWiW (HEXB, PSSdle VaViaRX) (ChVSmSWSme 2)
GM2 GaRgliSWidSWiW (HEXA) (ChVSmSWSme 30)
GlSbSid Cell LeYkSd]WXVSTh], KVabbe diWeaWe (GALC E\SR 5) (ChVSmSWSme 8)
AYXSWSmal ReceWWiZe AmelSgeReWiW ImTeVfecXa (IXaliaR GVe]hSYRd VaViaRX) (ChVSmSWSme 13)
PeVWiWXeRX MYlleViaR DYcX S]RdVSme (AMHR2) (ChVSmSWSme 27)
DeafReWW aRd VeWXibYlaV S]RdVSme Sf DSbeVmaRW (DVDSb, DINGS) (ChVSmSWSme 21)
ShaV-Pei AYXSiRƫammaXSV] DiWeaWe (SPAID, ShaV-Pei FeZeV) (MTBP) (ChVSmSWSme 13)
AlaWkaR HYWk] ERceThalSTaXh], SYbacYXe NecVSXi^iRg ERceThalSm]elSTaXh] (SLC19A3) (ChVSmSWSme 25)
Ale\aRdeV DiWeaWe (GFAP) (ChVSmSWSme 9)
CeVebellaV AbiSXVSTh], NeSRaXal CeVebellaV CSVXical DegeReVaXiSR (SPTBN2) (ChVSmSWSme 18)
CeVebellaV AXa\ia, PVSgVeWWiZe EaVl]-ORWeX CeVebellaV AXa\ia (SEL1L) (ChVSmSWSme 8)
CeVebellaV H]TSTlaWia (VLDLR) (ChVSmSWSme 1)
STiRSceVebellaV AXa\ia, LaXe-ORWeX AXa\ia (CAPN1) (ChVSmSWSme 18)
STiRSceVebellaV AXa\ia [iXh M]Sk]mia aRd/SV Sei^YVeW (KCNJ10) (ChVSmSWSme 38)
BeRigR Familial JYZeRile ETileTW], RemiXXiRg FScal ETileTW] (LGI2) (ChVSmSWSme 3)
FeXal-ORWeX NeSRaXal NeYVSa\SRal D]WXVSTh] (MFN2) (ChVSmSWSme 2)
H]TSm]eliRaXiSR aRd TVemSVW (FNIP2) (ChVSmSWSme 15)
ShakiRg PYTT] S]RdVSme, X-liRked GeReVali^ed TVemSV S]RdVSme (PLP) (ChVSmSWSme X)
L-2-H]dVS\]glYXaVicacidYVia (L2HGDH) (ChVSmSWSme 0)
NeSRaXal ERceThalSTaXh] [iXh Sei^YVeW (NEWS) (ATF2) (ChVSmSWSme 36)
PSl]ReYVSTaXh], NDRG1 GVe]hSYRd VaViaRX (NDRG1 E\SR 15) (ChVSmSWSme 13)
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PSl]ReYVSTaXh], NDRG1 MalamYXe VaViaRX (NDRG1 E\SR 4) (ChVSmSWSme 13)
PVSgVeWWiZe NeYVSRal AbiSXVSTh] (CaRiRe MYlXiTle S]WXem DegeReVaXiSR) (SERAC1 E\SR 15) (ChVSmSWSme 1)
PVSgVeWWiZe NeYVSRal AbiSXVSTh] (CaRiRe MYlXiTle S]WXem DegeReVaXiSR) (SERAC1 E\SR 4) (ChVSmSWSme 1)
JYZeRile LaV]Rgeal PaVal]WiW aRd PSl]ReYVSTaXh], PSl]ReYVSTaXh] [iXh OcYlaV AbRSVmaliXieW aRd NeYVSRal VacYSlaXiSR (POANV)
(RAB3GAP1, RSXX[eileV VaViaRX) (ChVSmSWSme 19)
HeVediXaV] SeRWSV] AYXSRSmic NeYVSTaXh] (HSAN), AcVal MYXilaXiSR S]RdVSme (GDNF-AS) (ChVSmSWSme 4)
JYZeRile-ORWeX PSl]ReYVSTaXh], LeSRbeVgeV PSl]ReYVSTaXh] 1 (LPN1, ARHGEF10) (ChVSmSWSme 16)
STSRg] DegeReVaXiSR [iXh CeVebellaV AXa\ia 1 (SDCA1), SeSAME/EAST (KCNJ10) (ChVSmSWSme 38)
STSRg] DegeReVaXiSR [iXh CeVebellaV AXa\ia 2 (SDCA2) (ATP1B2) (ChVSmSWSme 5)
DilaXed CaVdiSm]STaXh] (PDK4) (ChVSmSWSme 14)
LSRg QT S]RdVSme (KCNQ1) (ChVSmSWSme 18)
MYWcYlaV D]WXVSTh] CaZalieV KiRg ChaVleW STaRiel VaViaRX 1 (ChVSmSWSme X)
MYWcYlaV D]WXVSTh] MYWcYlaV D]WXVSTh] (DMD PembVSke WelWh CSVgi VaViaRX ) (ChVSmSWSme X)
MYWcYlaV D]WXVSTh] MYWcYlaV D]WXVSTh] (DMD GSldeR ReXVieZeV VaViaRX) (ChVSmSWSme X)
IRheViXed M]STaXh] Sf GVeaX DaReW (BIN1) (ChVSmSWSme 19)
M]SWXaXiR DeƪcieRc], BYll] WhiTTeX S]RdVSme (MSTN) (ChVSmSWSme 37)
M]SXSRia CSRgeRiXa (CLCN1 E\SR 7) (ChVSmSWSme 16)
M]SXSRia CSRgeRiXa (CLCN1 E\SR 23) (ChVSmSWSme 16)
H]TScaXalaWia, AcaXalaWemia (CAT) (ChVSmSWSme 18)
P]VYZaXe Deh]dVSgeRaWe DeƪcieRc] (PDP1) (ChVSmSWSme 29)
MaligRaRX H]TeVXheVmia (RYR1) (ChVSmSWSme 1)
ImeVWlYRd-GVaWbeck S]RdVSme, SelecXiZe CSbalamiR MalabWSVTXiSR (CUBN E\SR 53) (ChVSmSWSme 2)
ImeVWlYRd-GVaWbeck S]RdVSme, SelecXiZe CSbalamiR MalabWSVTXiSR (CUBN E\SR 8) (ChVSmSWSme 2)
CSRgeRiXal M]aWXheRic S]RdVSme (CHAT) (ChVSmSWSme 28)
ETiWSdic FalliRg S]RdVSme (BCAN) (ChVSmSWSme 7)
D]WXVSThic ETideVmSl]WiW BYllSWa (COL7A1) (ChVSmSWSme 20)
EcXSdeVmal D]WTlaWia, SkiR FVagiliX] S]RdVSme (PKP1) (ChVSmSWSme 7)
IchXh]SWiW, ETideVmSl]Xic H]TeVkeVaXSWiW (KRT10) (ChVSmSWSme 9)
IchXh]SWiW (PNPLA1) (ChVSmSWSme 12)
IchXh]SWiW (SLC27A4) (ChVSmSWSme 9)
IchXh]SWiW (NIPAL4) (ChVSmSWSme 4)
FScal NSR-ETideVmSl]Xic PalmSTlaRXaV KeVaXSdeVma, Pach]SR]chia CSRgeRiXa (KRT16) (ChVSmSWSme 9)
HeVediXaV] FSSXTad H]TeVkeVaXSWiW (FAM83G) (ChVSmSWSme 5)
MYWladiR-LYeke S]RdVSme (ADAMTSL2) (ChVSmSWSme 9)
ClefX LiT aRd/SV ClefX PalaXe (ADAMTS20) (ChVSmSWSme 27)
HeVediXaV] ViXamiR D-ReWiWXaRX RickeXW (VDR) (ChVSmSWSme 27)
OWXeSgeReWiW ImTeVfecXa, BViXXle BSRe DiWeaWe (COL1A2) (ChVSmSWSme 14)
OWXeSgeReWiW ImTeVfecXa, BViXXle BSRe DiWeaWe (SERPINH1) (ChVSmSWSme 21)
OWXeSgeReWiW ImTeVfecXa, BViXXle BSRe DiWeaWe (COL1A1) (ChVSmSWSme 9)
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OWXeSchSRdVSd]WTlaWia, SkeleXal D[aVƪWm (SLC13A1) (ChVSmSWSme 14)
CVaRiSmaRdibYlaV OWXeSTaXh] (CMO) (SLC37A2) (ChVSmSWSme 5)
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