BOLT software brings more reliability to EPDs

The accuracy of genetic prediction took a big leap forward when genomically enhanced EPDs became
available. Now, with new technology, prediction accuracy may get honed to an even finer edge.

Wes Ishmael, Beef Magazine, Aug 01, 2016
Less risk in genetic selection via higher-accuracy expected progeny differences (EPDs).

That’s the bottom line promise of BOLT, new software adopted by International Genetic Solutions (IGS) to
conduct its National Cattle Evaluation (NCE).

IGS is the unique collaboration of 12 breed associations in the U.S. and Canada to conduct a common, multi-
breed NCE with a combined database representing almost 17 million animals.

Many at the recent annual meeting of the Beef Improvement Federation heralded BOLT as a revolutionary
step in NCE.

“It's a game-changer,” believes Wade Shafer, executive vice president of the American Simmental Association
(ASA).

True accuracy

BOLT is an acronym for Biometric Open Language Tools. Bruce Golden and Dorian Garrick — noted animal
breeders familiar to those in the seedstock business — developed the new software and license its use
through their company, Theta Solutions LLC.

Increased prediction accuracy with BOLT comes through the software’s ability to directly incorporate
genomic data into the EPD calculation.

“Until now, we’ve had to incorporate DNA information through a post-evaluation blending process that
combines the independent genomic data and traditional EPD into one published EPD value,” says Larry
Keenan, director of breed improvement for the Red Angus Association of America (RAAA). “BOLT gives us the
capability to incorporate genomic information directly into EPDs.”

Even though systems before BOLT meant DNA data were blended post-evaluation, its inclusion in recent years
significantly increased the EPD accuracy for young animals. “This absolutely will allow us to maximize use of
information in the database for pedigree, phenotypic and genotypic data,” Keenan says.

“There is so much information, but because of the limitation of the models and technology that have been
available to us previously, we couldn’t squeeze out all of the value from that information. We’'ll be able to get
more out of it with BOLT,” he says.

Another powerful feature is BOLT’s capacity to calculate actual (true) accuracy, says Shafer.

“Prior to BOLT, the calculation of accuracy in NCE has been limited to what has been dubbed ‘approximation
methods,’aER"” Shafer says. “These methods take an indirect approach to the calculation of accuracy and
routinely result in estimates of accuracy that can be quite different than an animal's actual accuracy.”

Because BOLT can calculate accuracy directly, it is capable of producing true accuracy. “Prior to BOLT, it was
thought that the calculation of true accuracy was not feasible on large databases due to the computational
requirements being untenable,” Shafer says.

Keep in mind that EPDs are already the gold standard of genetic prediction. Given available technology,
they’re as reliable as possible.
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Increased precision
The massive size of the IGS database also lends itself to increased prediction accuracy.

“Accuracy is critical to making genetic progress,” Shafer emphasizes. “There are almost 17 million animals in
the IGS database. The accuracy of prediction generally increases with the volume of data.”

Depending on your leanings, a multi-breed NCE also offers sturdier predictions than a single-breed analysis.

Think of it like this — a registered Red Angus bull has an EPD within that breed, built upon the pedigree,
phenotypic data, and now, genotypic data — submitted to that breed’s database. But the bull may also sire or
be a relative to lots of other cattle accounted for in other breed databases. Being able to account for more
progeny and relatives across more of the cattle population makes for a more accurate snapshot of the bull's
genetic potential.

ASA began working with Cornell University in 1995, funding research and development for multi-breed NCE.
Unlike in the traditional model, where universities developed NCE models and performed NCE for breed
association clients, ASA shared the development costs and ownership.

At the time, Simmental breeders — like those of other Continental breeds — were primarily focused on
breeding up cattle to purebred levels.

“We had lots of halfblood, three-quarter-blood and seven-eighths-blood Simmental, but we were using a
single-breed model for genetic evaluation,” Shafer explains. A single-breed model couldn’t fully account for
breed differences or heterosis.

These days, of course, another advantage of multi-breed analysis is that hybrid and composite seedstock are
commonplace.

What you can expect

“From what we have seen thus far, it appears BOLT has the capacity to improve the accuracy of prediction well
beyond any currently existing technology,” Shafer says. “As is typically the case with new genetic evaluation
technology, the biggest gains will be on younger, lower-accuracy animals — which, fortuitously, is the vast
majority of animals being considered as breeding stock.”

When IGS begins conducting its NCE with BOLT, seedstock producers will likely see some reranking of bulls,
which always causes discomfort. The EPD accuracies for some bulls will likely decline, too. Rather than an
indication that the new method is less robust, declining accuracy with the initial BOLT NCE would mean that
the previous accuracy, calculated via the approximation method, was too high.

Already, EPDs can be compared directly among IGS breeds for growth and carcass traits. Ultimately, plans call
for making that possible with heifer pregnancy and stayability, too.

“BOLT is a software package that is very dynamic and flexible, with the ability to accommodate most any type
of statistical model,” Shafer explains. “Its flexibility makes upgrading models or developing EPDs for new traits
highly feasible.”

BOLT is lightning-fast, too, compared to current NCE models and technology. Running the current IGS NCE
without BOLT takes a couple of days. Running the NCE on the same computer with BOLT only takes a few
minutes.

“The remarkable increase in speed is due to the software being written in a manner that utilizes the hardware
to its fullest capacity — an approach that takes a world-class understanding of the interaction between
computer programming and hardware,” Shafer explains. “BOLT’s dramatic speed allows for computational
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feats that were previously considered untenable, such as the calculation of true accuracy on a massive
database.”

IGS is in the process of readying its massive database for BOLT. There is no launch date, but indications are
that it should be this year or the first part of next year.

“Eventually, | believe all genetic evaluation providers, regardless of species, will go to it [BOLT] because of the
power it brings to the table,” Keenan says.

IGS is a pioneering effort

International Genetic Solutions (IGS) — a collaboration of 12 breed associations in the U.S. and Canada
conducting multi-breed genetic evaluation — flies in the face of traditional breed philosophy. Rather than
competing against one another, these breeds came together on common ground for the benefit of all.

The IGS seeds were sown officially in 2010 when the American Simmental Association (ASA) and the Red
Angus Association of America (RAAA) formalized a contractual agreement to conduct joint multi-breed
National Cattle Evaluation (NCE), and to advance genetic evaluation technology.

Really, the seeds were sown years before, when RAAA was trying to drum up interest from other breeds to
conduct a multi-breed National Cattle Evaluation. ASA was always at the table with them, though a couple of
early attempts fizzled.

“Our two organizations share some common foundational values, including a focus on serving commercial
cattle producers,” explains Larry Keenan, RAAA director of breed improvement. “We shared a common focus
of making sure we have reliable tools for commercial producers to use, and making sure genetic evaluation is
scientifically sound.”

The IGS technical committee guides the organization’s efforts. It includes breeders and scientists selected by
RAAA and ASA. BOLT grew from this group’s initial strategic plan.

IGS collaborators include:
American Chianina Association
American Gelbvieh Association
American Maine-Anjou Association
American Shorthorn Association
American Simmental Association
Canadian Angus Association
Canadian Gelbvieh Association
Canadian Limousin Association
Canadian Shorthorn Association
Canadian Simmental Association
North American Limousin Foundation

Red Angus Association of America

Page 3 of 3



	BOLT software brings more reliability to EPDs
	True accuracy
	Increased precision
	What you can expect
	IGS is a pioneering effort



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



