
Which Came First?	  
	  
Overview: This card sorting activity serves as an introduction to large-scale 
genome research projects. Students are given cards outlining major events in 
genomic research, without any dates. Students are prompted to build a timeline 
with the cards, organizing events from most recent to oldest. Pre- and post- 
Human Genome Project  events are included. 	  
	  
Developed by Madelene Loftin, The HudsonAlpha Institute for Biotechnology, 
Huntsville, AL.	  
	  
The purpose of this brief activity is to engage students in thinking about the large 
scale genomic research projects that have taken place following the completion 
of the Human Genome Project (HGP) . Students sort cards into a proposed 
timeline. The cards provided include events pre and post HGP.  	  
	  
Teacher Directions	  

1. Copy a set of sorting cards for each student or student group. Cards are 
in random order. Blank cards are included if the teacher wishes to include 
additional events. 	  

2. Instruct students to cut out the cards and place them in a timeline, based 
on their understanding of the progress of DNA based research, and 
record their proposed timelines. 	  

3. Investigate web-based resources such as The Progress of Science 
(timeline.hudsonalpha.org).	  

4. Following additional experiences with web-based timelines and 
classroom instruction, students revise their proposed timelines, adding 
other important events.	  

	  
Teacher key:	  
	  
1930 George Beadle and Edward Tatum discover through experiments on 
neurospora, a bread mold, that genes are responsible for the production of 
enzymes. Their report is the genesis of the "one gene-one enzyme" 
concept.	  
	  
1977 Frederick Sanger develops technique to sequence the nucleotides 
that make up a genome	  
	  
1990 BRCA1 Gene linked to breast and ovarian cancer is sequenced. 
Soon after a genetic test for this mutation is developed, patented and 
marketed	  
	  
2002 International Hap-Map project seeks to identify common variation in 
single nucleotide polymorphisms	  



	  
2005 The Cancer Genome Atlas (TCGA) project seeks to document 
genetic variants found in cancer tumor tissues to learn more about the 
biochemical pathways involved in specific types of cancer	  
	  
2003 Encyclopedia of DNA elements (ENCODE project) launched. This 
on-going project seeks to identify all the functional elements of the human 
genome	  
	  
2003 Human Genome Project releases finished reference sequence that 
covers 99 percent of the genome and is accurate to 99.99 percent.	  
	  
2008 The 1000 Genome Project sought to create the largest catalog of 
human genetic variation and genotype data. Focusing on variations found 
in greater than 1% of the population, the project cataloged variation 
common in healthy genomes.	  
	  
1988 National Center for Biotechnology Information is established to 
provide a clearinghouse of information publically available data related to 
biotechnology. This resource allows scientists to share data and access 
reference data. 	  
	  
2011 Nick Volker, a toddler with a rare undiagnosed genetic disorder, is 
first patient to have life-saving treatment as a result of DNA sequencing	  
	  
	   	  



	  
Copy and cut out a set of cards for each student	  

Encyclopedia of DNA elements 
(ENCODE project) launched. This 
on-going project seeks to identify 
all the functional elements of the 

human genome	  
	  

Frederick Sanger develops 
technique to determine the order 

the nucleotides, or sequence,  that 
make up a genome	  

	  

BRCA1 Gene linked to breast and 
ovarian cancer is sequenced. Soon 
after a genetic test for this mutation 

is developed, patented and 
marketed	  

International Hap-Map project 
seeks to identify common variation 
in single nucleotide polymorphisms 

across global populations	  
	  

The Cancer Genome Atlas (TCGA) 
project seeks to document genetic 

variants found in cancer tumor 
tissues to learn more about the 

biochemical pathways involved in 
specific types of cancer	  

George Beadle and Edward Tatum 
discover through experiments on 
neurospora, a bread mold, that 
genes are responsible for the 

production of enzymes. Their report 
is the genesis of the "one gene-one 

enzyme" concept.	  
	  



The 1000 Genome Project seeks to 
create the largest catalog of human 

genetic variation and genotype 
data. Focusing on variations found 

in greater than 1% of the 
population, the project cataloged 

variation common in healthy 
genomes.	  

National Center for Biotechnology 
Information is established to 
provide a clearinghouse of 

information publically available data 
related to biotechnology. This 

resource allows scientists to share 
data and access reference data.	  

Nick Volker, a toddler with an 
undiagnosed bowel disorder, if first 

patient to have life-saving 
treatment as a result of DNA 

sequencing	  

Human Genome Project releases 
finished reference sequence that 
covers 99 percent of the genome 
and is accurate to 99.99 percent.	  
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