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Thanks, Geoff and Workshop Committee 

• BRD? 

• Rift Valley Fever? 

     HISTORY!!! 



New Text for Jeff Foxworthy Act 
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You might should consider retirement if: 

• You have ever cooked a starch gel 

• You have ever used the word “allozyme” or 
“isozyme” in a scientific publication 

• You have ever published in Biochemical Genetics 



‘Genomics’ Emerged from ‘Gene Mapping” 

 
                                                            Pontecorvo, Ruddle, and Crick 

Why map genes?  
 

Frank Ruddle, 1984. “Because gene 
mapping is good for you” 
 



Animal Gene Mapping in 1980s 

Only Linkage Map was Mouse (and Chicken to 
lesser extent) 

 linkage groups 

 

Human Map was a Parasexual Map, generated 
by somatic cell genetics 

 synteny groups (Renwick, 1971) 



Linkage map of cattle in 1981 
Larsen B. Royal Danish Agricultural Society, Copenhagen 

 

• Larsen B. 1966. Test for linkage of the genes controlling  
haemoglobin, transferrin and blood types in cattle.  Royal Vet. 
Agric. Univ., Copenhagen, Yrb. 41-48. 

 

• Hines H.C. et al. 1969. Linkage among cattle blood groups and 
milk polymorphisms.  Genetics 62: 401-412. 



Genetic Engineering of Animals, UC Davis, 
1985 



1986 



1990: The Big Bang 

• Banbury Conference on Mapping Genomes of 
Agriculturally Important Animals, Cold Spring 
Harbor.  Feb. 25-28 

• Allerton Conference on Mapping Domestic Animal 
Genomes: Needs and Opportunities, Urbana, April 
9-10 

• ISAG Gene Mapping Workshop in East Lansing, 
attended by 250 people, individual species 
workshops established, August 25-31 

• Many other meetings world wide over next 5 years 

• NRSP-8  formed in 1993 



 
Banbury Conference 1990 

Cold Spring Harbor Laboratory  

 
Participants 

• Charles J. Arntzen 
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• Neal Jorgensen 

• Brian W. Kirkpatrick 

• Harry Lewin 

• Joan Lunney 

• Victor McKusick 
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• David L. Nelson 

• Andrew H. Paterson 

• Leslie Roberts 

• Lawrence B. Schook 

• Linda A. Schuler 

• Ruth M. Shuman 

• Loren C. Skow 

• Morris Soller 

• Alan Teale 

• James D. Watson 

• Raymond L. White 

• J. Michael Wilson 

• James E. Womack 



The Banbury Conference Maps- 1990 



Marker Development 

• Morphological variants, diseases 

• Histo-compatibility, blood groups 

• Biochemical (allozymes) 

• DNA:  RFLPs 

• DNA:  Microsatellites 

• DNA:  SNPs 

• DNA:  Sequence 



Marker/Trait Associations:  
Evolution of the Concept 

• Neimann-Sorensen  A. and Robertson A. 1961. The 
association between blood groups and several production 
characters in three Danish cattle breed. Acta. Agr. Scand. 11: 
163-196. 

 

• Geldermann H. 1975. Investigations on inheritance of 
quantitative characters in animals by gene markers. 1. 
Methods  Theor. Appl. Genet. 46: 319. 

 

• Smith C. and  Simpson S.P. 1986. The use of genetic 
polymorphisms in livestock improvement. J. Anim. Breed. 
Genet. 103: 205-217. 

 



• Soller M. 1978. The use of loci associated with quantitative traits 
in dairy cattle improvement.  Anim. Prod. 27: 133. 
 

• Beckman J.S. and Soller M. 1987. Molecular markers in genetic 
improvement of farm animals. Biotechnology 5: 573-576. 
 

• Beckman J.S. and Soller M. 1988. Detection of linkage between 
marker loci and loci affecting quantitative traits in crosses 
between segregating populations. Theor. Appl. Genet. 76: 228-
236. 
 



From Genetics to Genomics 



 
Genome, a word coined in 1920 by Hans 
Winkler (U. of Hamburg botanist) from a hybrid 
of gene and chromosome:  to describe ‘all the 
genes on a haploid set of chromosomes.’ 

  

    Genomics, no known use of the 
word prior to 1986.  Coined by Dr. 
Thomas H. Roderick as a suggestion 
for title of a new journal to meet 
the needs of the human genome 
project. 





Time Line of Human Genome Project 
• 1953, Watson and Crick discover the double helix structure of 

DNA 
• 1977, Maxam and Gilbert (Harvard) and Sanger (U.K. MRC) 

independently develop methods to sequence DNA 
• 1985, Santa Cruz conference to discuss feasibility of 

sequencing the human genome 
• 1986, Leroy Hood and Lloyd Smith develop first automated 

DNA sequencer 
• 1988, NIH establishes Office of Human Genome Research with 

James Watson as its head 
• 1990, NIH and DOE announce plans for complete genetic 

map, a physical map with markers at 100kb, and sequencing 
of 20 Mb of DNA in model organisms by 2005 



Time Line, continued 
• 1992, Craig Venter leaves NIH, establishes The Institute for Genome 

Research (TIGR) 
• 1993, Francis Collins is named director of the NCHGR.  NIH and DOE 

announce revised plans which includes complete sequence of human 
genome by 2005 

• 1995, Venter, Fraser and Smith publish first sequence of genome of a free 
living organism (Haemophilus influenzae), 1.8 Mb. 

• 1998, Venter announces a new company, Celera, and declares that it will 
sequence the human genome within 3 yr for $300 million 

• 2000, Celera announces sequencing the Drosophila genome with 
“shotgun” method (180 Mb) 

• 2001, NIH and Celera publish draft sequences of human genome 
• 2003, “Finished” sequence… less than 2% error 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
  “The bovine genome will probably never be 

sequenced…”   Jim Womack 1998, Grant 
proposal to the USDA. 



NIH Call for White Papers for 
Sequencing Additional Model 

Organisms 

January, 2002 



International Collaborations 
 



Thanks Y’all 

• Students 

• Laboratory staff 

• Collaborators 

• Animal genetics 
community 

• Family 


