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Education
1978 M.S. (Computer Engineering), Warsaw Technical University, Warsaw, Poland
1985 Ph.D. (Technical Sciences), Polish Academy of Sciences, Warsaw, Poland

Academic positions

1981-86 Research Scientist Warsaw Agricultural University, Poland
1986-88 Research Associate University of Illinois, Urbana, IL
1988-95 Research Data Analyst University of Illinois, Urbana, IL
1995-2000 Associate Professor University of Georgia, Athens, GA
2001-2017 Professor University of Georgia, Athens, GA

2018-present  D.W. Brooks Distinguished Professor  University of Georgia, Athens, GA
2020- present  Distinguished Research Professor University of Georgia, Athens, GA

Research interests

Genetic evaluation methodology

Programming algorithms related to animal breeding

Genetics of heat tolerance, fertility, and mortality

Genotype x environment interaction and competition effects
Incorporation of genomic information into genetic evaluations

Sponsors (total of over $10 million)
NIFA/USDA, Holstein Association USA, American Angus Association, Pig Improvement Company,
Smithfield, Maschoffs, DNA Genetics, Cobb-Vantress, Zoetis, MethodGenetics,...

Major accomplishments

e Developed computational methodology for national evaluation of dairy cattle based on matrix-free, 2nd-
order Jacobi iteration (1987); applied commercially for U.S. Holsteins for next 20 years.

e Developed computational methodology for large-scale computations with REML based on properties of
traces and sparse inverse (1991); used worldwide by academic, government and industry
researchers.

e Developed methodology to estimate dominance variance for extremely large data sets using Method R
and estimated dominance variance for many species and traits (1995); still cited in research studies.

e Pioneered new way to develop software for mixed models and animal genetics (“Complex Models, More
Data: Simpler Programming,” 1999); used in thousands of research studies and by all large U.S.
animal genetics companies for large-scale genetic/genomic evaluations.

e Pioneered methodology for studying genetics of heat stress in livestock based on public weather data
(2001); applied to dairy, beef and pigs and used extensively in climate change research
worldwide.

e Developed methodology for genetic evaluation using all genomic, phenotypic, and pedigree information
jointly (single-step, 2010); considered most accurate yet most simple evaluation method in animal
genomics.

o Extended Henderson's algorithm to invert a pedigree relationship matrix to genomic relationship
matrices (2014); allows genomic evaluation using massive data from millions of genotyped
animals at extremely low cost but high accuracy and excellent numerical stability. Provides novel
insight into genomic selection and is a starting point for many new studies.



VITA, Ignacy Misztal (2)

Demonstrated that 98% of the genomic information across farm species compresses to about 4,000 in
pigs and broilers to about 15,000 in Holsteins (2016). This information helps to determine whether
the search for major genes (or causative SNP) could improve the accuracy of genomic selection.
Showed that the accuracy of the genomic selection is determined by ability to calculate the largest
clusters of the genomic information (singular values of gene content) due to common ancestors (2019).
This explains why accuracy of genomic predictions seem pretty good with small data but rise
slowly with large data.

Showed that the use of genomic selection over time leads to reduced genetic variance and increased
antagonistic correlations across traits. Also, genes that are identified to have large effects despite long
selection are likely to exhibit pleiotropy and may not be useful in selection (2020). Following, the
expected gains in animal breeding with the genomic information may not be realized.
Determined components of the Manhattan plots: QTN, LD to QTN, relationships and noise. In animal
populations, signals due to the relationship dominate. Most of the information due to QTN is from LD to
QTN a doccurs in wide windows: about 1-2 Mb in cattle and 4-8 Mb in pigs and chicken. Then the
identification of QTN is hard. In large data, GBLUP or ssGBLUP accounts for QTN though QTN profile.
This study explains why the impact of the sequence data on accuracy in genomic analyses is
small.

Found a method to estimate heritabilities and genetic correlations for very large populations in genomic
models. The method allows for estimation of every cycle of selection separately. The method allows to
find if some genetic parameters are changing rapidly. If so, a selection index can be modified to

avoid undesirable declines of fitness traits.

Software

BLUPF90 software for variance component estimation based on REML and Bayesian methods and
supports wide range of models. Commercial version used for large-scale genetic/genomic evaluation by
large U.S. animal genetics companies. See http://nce.ads.uga.edu/wiki/doku.php.

Regular courses taught at the University of Georgia
Mixed Models

Computing in Animal Breeding

Advanced Animal Breeding

Graduate student seminar

Short courses
United States: University of Wisconsin (2000)
University of Georgia (2008, 2012, 2014, 2016, 2018, 2022)
Europe: Poland (1998, 2015)
Finland (1999)
Norway (1999)
Belgium (1999)
Italy (2002, 2008, 2013)
Spain (2003)
Denmark (2004, 2011)
France (2006)
The Netherlands (2007, 2012)

Germany (2014)
Asia: Japan (1999)

India (2023)
Oceania: Australia (2000)

South America: Brazil (2001, 2004)
Uruguay (2005)
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Africa: South Africa(2007, 2016)

Awards

J. L. Lush Award in Animal Breeding and Genetics, American Dairy Science Association (2002)
Rockefeller Prentice Award in Animal Breeding and Genetics, American Society of Animal Science (2008)
Research Award, National Association of Animal Breeders (2008)

D.W. Brooks Research Award, University of Georgia (2010)

Most Cited Paper, Breeding & Genetics, Journal of Dairy Science (2013)

Pioneer Award, Beef Improvement Association (2013)

D.W. Brooks Award for Excellence in Global Programs, University of Georgia (2014)

D. W. Distinguished Professorship, University of Georgia (2017)

Distinguished Research Professor, University of Georgia (2020)
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