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The Most Comprehensive Genomic Solution for Beef and Dairy Cattle

The custom, high density GeneSeek Genomic Profiler (GGP-HD) utilizes lllumina Infinium® chemistry and features
nearly 150,000 SNPs for more accurate evaluation of genetic merit, genome wide selection, comparative genetic
studies, and higher density imputation.

The GGP BeadChip, built on the highly informative lllumina 7k BeadChip, also offers the most informative SNPs
from the lllumina Bovine 50k and 770k BeadChips.

Utilize the best content from all three lllumina chips, all for a low affordable price, PLUS comprehensive
parentage, disease and trait relevant SNPs.

Includes approximately 42,000 of the most informative SNPs from the originala lllumina Bovine 50k

74,000 SNP overlap with the original GGP-HD bovine and greater than 25,000 SNPs from the GGP-LD array are
included.

The remaining 23,000 SNPs come directly from the lllumina 777k array

The average SNP spacing within the genome is approximately 19 kb (the lllumina 50k chip has average spacing
at 49.4 kb for comparison), with a higher concentration on the telomeric regions of the chromosome

A majority of the SNPs were specifically chosen for high minor allele frequency values and uniform genome
coverage for a majority of the Bos taurus breeds

All commonly utilized USDA parentage SNPs
Hundreds of SNPs to enable conversion of ISAG microsatellite parentage data

This chip, similar to the previous GGP versions, also includes several additional SNPs that have been shown
to have an impact on disease susceptibility and performance:
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Tyrosinase-0A-F1 Albinism Charolais/various Congenital lack of pigment in all parts of the body. Due to a non-functional form of the enzyme tyrosinase. Also known as
oculocutaneous albinism (OCA).
Angus_Dwarfism_3 Angus dwarfism YES Angus Dwarf cattle, embryonic death, developmental timing of growth plates.
Arachnomelia-BS_3 Arachnomelia syndrome Brown Swiss, German Flecvieh cattle | Stillborn, skeletal abnormalities (spidery limbs) thinning diaphysis, abnormal skull.
Arachnomelia-SM-F2 Arachnomelia syndrome i | stillborn, skeletal abnormalities (spidery limbs) thinning diaphysis, abnormal skull.
ABCG2 ATP binding cassette sub Dairy A caustive variation in the drug transporter gene (ABCG2) is shown to be associated with milk fat percentage and protein
family G member 2 concentration in dairy cattle.
BCNAB_3 Beta casein A/B Dairy B-casein and its fragments have been implicated in a number of biological functions. Some cows (primarily in Jersey) carry the B
form of the Beta casien allele.
BCN-A2-2 Beta casein A2 YES Dairy The major difference between the A1 and A2 beta-casein proteins is a single amino acid at position 67 in a strand of 209 amino
acids. A1 beta-casein has the amino acid histidine at position 67, while A2 beta-casein has a proline amino acid in the same position.
Beta Casein A3 (BCN_8219) | Beta casein A3 Dairy Key protein in cheese making what influences the renneting time and curd firmness.
Betalact_2 Beta lactoglobulin Dairy B-lactoglobulin is the major whey protein found in milk. Several genetic variants have been identified, the main ones in the cow
being labelled A and B. Certain variation may be of advantage in the food industry.
B-mannosidosis_3 Beta mannosidosis Salers Deficiency of beta-mannosidase activity in the brain tissue and lymphocytes, pale green kidneys.
BLAD Bovine leukocyte adhesion Holstein Delayed wound healing and stunt growth.
deficiency
Brachy-F2 Brachyspina syndrome (BY) YES Holstein Stillborn, vertebrae malformation, reduced body weight, shorten spine and long legs, abnormal formation of kidney, testicles and heart.
Brahman-Dwarfism_3 Brahman dwarfism Brahman Miniature Brahman cattle were homozygous for a single nucleotide polymorphism that encodes a mutation in an amino acid
involved in binding of GH to the GH receptor.
BH2 Brown Swiss fertility YES Brown Swiss Certain haplotypes haven’t been found in a homozygous state in genotyped animals and have a negative effect on conception rate
haplotype (SNP) 2 when present in the sire.
Calpain_316_3 Calpain_316 Various breeds Produces meat that requires less shear force to cut (i.e. tenderness).
Calpain_4751_3 Calpain_4751 Various breeds Produces meat that requires less shear force to cut (i.e. tenderness).
Calpain_530_3 Calpain_530 Various breeds Produces meat that requires less shear force to cut (i.e. tenderness).
CHS_3 Chediak Higashi syndrome Wagyu Cattle with this syndrome often have an unusually pale coat color.
ChondroBD/BD1 Chondrodysplasia/ Dexter and various breeds Heavy bodies on short legs/disproportionate dwarfism.
chondrodysplastic dwarfism
Citrullinemia_3 Citrullinemia Holtstein Clinically normal at birth, within 24 hours of birth become depressed, wander aimlessly and appear blind. In 4-5 days of birth,
develop proprioceptive deficits and ataxia becoming recumbent, convulse, collapse and die. Impairment of the urea cycle and
extreme elevation of citrullinemia and ammonia in plasma of affected cattle.
MC1REBR, Coat color YES Various breeds Red or black coat color in cattle.
MC1R358, MC1R373,
MC1R400,MC1R478,
MC1R522
CVM_SLC35A3_3 Complex vertebral YES Holstein-Friesian A reduced weight, a misshapen backbone and tendon contractions in the legs.
malformation
CMD1_3 and CMD2_3 Congenital muscular dystonia Belgian Blue and Chianina cattle Congenital exercise induced muscle spasms, impaired swallowing, decreased growth rate and death after a few weeks of age.
1and 2
CMS_3 Congenital myasthenic Brahman Progressive skeletal muscle weakness and calf mortality.
syndrome
CTS-BB_3 Crooked tail syndrome Belgian Blue Crooked tail and shorteded head, retarted growth (non-lethal).
DD-F1 Developmental duplication YES Angus Duplication of the front legs (non-lethal).
Dun_Color_3 Dexter dun Dexter Pale coat color over the entire body.
DGAT Diacylglycerol Dairy Milk fat percentage.
0-acyltransferase (DGAT)
Dilated-Cardiomypoathy_3 | Dilated-cardiomypoathy Holstein-Friesian Heart muscle disorder.
Hypotrichosis_PMel17_F2 | Dilutor Beef Coat color dilution and hypotrichosis.
HDR Dominant red Holstein Expression of dominant red is a sex (male) influenced trait.
EPAS-1826 Endothelial PAS domain- Various cattle Itis a type of hypoxia-inducible factors, a group of transcription factors involved in a cows response to oxygen level. The gene is
containing protein 1 active under low oxygen condition called hypoxia. A variation in this gene can have an effect on high-altitude adaptation.
EB_3 Epidermolysis bullosa (EB) Chianina fragile skin, blistering, skin and mucous membrane defects.
Band3_3 Erythrocyte membrane Japanese Black cattle lack of band 3 protein, automsomal dominant.
protein band Il beficiency
FactorXI Factor 11 Holstein and Wagyu Factor Xl is a plasma serine protease involved in early activation of the intrinsic blood coagulation cascade, conversion of
prothrombin to thrombin. Results in prolonged bleeding after injections, bloody milk and anemia. Both hetero- and homo-zygous
deficient animals may have lower calving, survival rates and increased susceptibility to infectious diseases.
F13 Factor 13 deficiency Wagyu A rare coagulation discorder that leads to spontaneous bleeding and impaired wound healing.
FMO03_3 Fish-odor syndrome or YES Swedish Red and White dairy breed | Fish off-flavored milk.
trimethylaminurla
GSDV_myophosphorylase_3 | Glycogen storage disease V Charolais Exercise intolerance and recumbency, usually at several weeks of age, due to an inability to mobilise glucose.
BGHR1 Growth hormone receptor Dairy Variations in the gene are found to be associated with an effect on milk yield and composition.
High Altitude (EPAS1-1816) | High-altitude pulmonary Low altitude Angus High-altitude pulmonary hypertension leads to Brisket disease, which is congestive right heart failure with oedema of the chest
hypertension muscles and gravitydependent tissues
HH1, HH3, HH4 Holstein fertility haplotype Holstein Embryonic lethal defect.
1,3,4
Horn/Poll (HP_Gold) Horned/polled celtic mutation Various breeds Absence of horns.
and Frisian haplotypes
Hypotrichosis_KRT71_F2 Hypotrichosis YES Beef (Hereford) Coat color dilution and hypotrichosis.
IF_3 Ichthyosis fetalis Chianiana Cattle Extreme form of ichtyosis congenita: rare keratinisation disorder, excessive superficial scale on the skin. Affected calves show

cutaneous lesions with deep fissures separating hyperkeratotic skin plaques and eversin of mucocutaneous junctions. Always fatal,
usually aborted or survive few days after birth.
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Idiopathic_Epilepsy_F2 Idiopathic epilepsy Beef Sporadic seizures
HP_lgenity Igenity hornpoll YES Beef and dairy Horned or polled animal.
PKP2-988_A Japanese Black cattle The PKP2 gene influences implantation through gap junction communication.
fertility SNP
JH1 Jersey fertility haplotype Jersey Embryonic mortality.
1 (SNP)
Kappa Casein C (KCN Kappa casein Hostein, Jersey, BS Key protein in cheese making what influences the renneting time and curd firmness.
12951)
Kappa Casein GNSC319/ Kappa casein Hostein, Jersey, BS There are several forms of kappa casein, A, B, C and E, that are associated with milk protein and quality.
GNSC 355
EXON2FB_3 Leptin All By regulating appetite and energy use, leptin can have an influence on many aspects of dairy and beef production. Classifying the
type of leptin gene in beef cattle can identify those that will reach harvest weight sooner and develop more marbling.
Mannosidosis_3 Mannosidosis Red Angus Results in abortion, neonatal deaths, young calves show ataxia, head tremors, aggression and failure to thrive. Most die within the first
year.
MH1, MH2 Montbeliarde haplotype 1 Montbéliarde Prenatal death.
and haplotype 2
MSUD_3 Mpale syrup urine disease Poll Hereford Mental and physical retardation, feeding problems, and a maple syrup odor to the urine.
Mulefoot-2719, 3595, Mulefoot Crossbred, Simmental, Holstein Fusion or non-division of the two developed digits of the bovine foot.
4940, 241
Myostatin (Myo_T3811G_1) | Myostatin YES Blonde d'Aquitaine Loss-of-function mutations in the MSTN gene are known to cause an extreme ‘double muscling.’
Myostatin C313Y, D182N Myostatin YES Brahman, other beef breeds Double muscling .
Myostatin E226X, E291X Myostatin YES Belgian Blueand Pied: Double muscling .
Myostatin F94L Myostatin YES Limousin Loss-of-function mutations in the MSTN gene are known to cause an extreme ‘double muscling.’
Myostatin nt419 Myostatin YES Maine Anjou Loss-of-function mutations in the MSTN gene are known to cause an extreme ‘double muscling.’
Myostatin nt821 Myostatin YES Belgian Blue, Blonde d’Aquitaine, Loss-of-function mutations in the MSTN gene are known to cause an extreme ‘double muscling’
Limousine, Parthenaise, Asturiana
and Rubea Gallega
Myostatin 0204X, SC105C | Myostatin YES Charolais, Limousin Double muscling .
NH_3 Neuropathic hydrocephalus YES Angus and Angus cross bred Recessive mutation. Cattle that are homozygous for the mutated gene will exhibit NH. Stillborn. Enlarged head. Malformed skeletal
(NH) features. Fluid filled craniel cavity. Lack of spinal tissue.
0S-F2 Osteopetrosis Red Angus Premature birth and stillborn. Fragile bone disease.
HD1400007259_PLAG1_A/ | PLAG1 Various breeds (faurus and indicus) | Affects birth weight, stature and weaning weight in various breeds.
PLAG1 Promotor
Pompes_1783, 1057, 2454 | Pompes - 2 loci for Brahman Brahman and Shorthorn Glycogen buildup = interferrece with normal tissue function.
breeds/shorthorn (E18)
Weaver Haplotype Progressive degenerative Brown Swiss Recessive neurological disease that has been observed in the Brown Swiss cattle breed. Bilateral hind leg weakness and ataxia
myeloencephalopathy appear in afflicted animals at 6 to 18 months of age, and slowly progresses to total loss of hind limb control by 3 to 4 years of age.
(Weaver syndrome)
Proto_3 Protoporphyria Limousin Adeficiency of ferrochelatase (FC) activity, which catalyzes the final step in the heme biosynthesis pathway.
Pseudomytonia_3 Psudomyotonia (PMT) Belgian Blue and Chianian cattle Impairment of muscle relaxation.
PHA_Dexter (Pha2) Pulmonary hypoplasia with YES Dexter Still born, underdeveloped lungs filled with fluid.
anasacra
PHA_Shorthorn (Phat) Pulmonary hypoplasia with YES Shorthorn Still born, underdeveloped lungs filled with fluid.
anasacra
MC1R188, 346 Red Angus coat color - 2 loci Red Angus Coat color.
Beta Casein C,E,FH,|K,L Several beta casein varients Dairy Key proteins in cheese making what influences the renneting time and curd firmness.
(CEFHLKL)
Dilutor_3 Silver dilutor Charolasis crossbred Dilution of eumelanin and phaeomelanin pigments.
UMD3-39263696/ Slick coat USDA Gene that confers additional advantage in tropical climates.
UMD3-39339348
SDM_3 Spinal dysmyelination (BSD) Brown Swiss Pathological changes of the myelin sheaths in the spinal cord.
SMA_3 Spinal muscular atrophy Brown Swiss and other European Severe loss of motor neurons, progressive weakness and neurogneic muscular atrophy.
cattle breeds
SCD1_2 Stearoyl-CoA desauratse Japanese Black cattle Cattle that show a genotype that produces a superior fat composition (lower melting point).
Thrombopathia Thrombopathia Fleckvieh, Simmental A disorder of blood coagulation resulting from a failure of ADP release from platelets on stimulation by aggregating factors such as
thromboplastin.
TH and TH Outcast Tibial hemimelia plus outcast YES Shorthorn/Maine Anjou Twisted legs and fused joints.
DUMPS Uridine monophosphate Holstein Autosomal recessive disorder in cattle. Leads to embryonic death in early stage of pregnancy.
synthase (DUMPS)
Hereditary Weak Calf Waygu IARS Japanese Black cattle Intrauterine growth retardation.
Syndrome
YellowFat-FA Yellow fat Holstein Carotene concentration variation in fat cells = excessively pigemented carcasses are not desired.
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