
 

Human Evolution Resources on HHMI BioInteractive 

Lectures 

Lecture: Human Evolution and the Nature of Science, Tim White, PhD, 2011 Holiday Lectures on Science 
(http://media.hhmi.org/hl/11Lect1.html). Learn how reasoning and evidence are used to understand human evolution. 

Lecture: Genetics of Human Origins and Adaptation, Sarah Tishkoff, PhD, 2011 Holiday Lectures on Science 
(http://media.hhmi.org/hl/11Lect2.html). Sarah Tishkoff discusses the evolutionary history of modern humans based on genetic 
analysis and lactase persistence as an example of a recent human adaptation.  

Lecture Series: Bones, Stones, and Genes: The Origin of Modern Humans (http://www.hhmi.org/biointeractive/bones-stones-
and-genes-origin-modern-humans-0).Leading scientists John Shea of Stony Brook University, Sarah Tishkoff of the University of 
Pennsylvania, and Tim White of the University of California, Berkeley, guide us on a global exploration spanning millions of years to 
illuminate the rise of modern humans. 

Short Films 

Short Film: Great Transitions: The Origin of Humans (http://www.hhmi.org/biointeractive/great-transitions-origin-humans).  
Which traits distinguish humans from other primates? When and where did these traits evolve? Analysis of major fossil finds from 
Africa, dating back to 4.4 million years ago, provides answers to these questions and reveal the history of our evolutionary origins. 

Short Film: Got Lactase? The Co-Evolution of Genes and Culture (http://www.hhmi.org/biointeractive/making-fittest-got-
lactase-co-evolution-genes-and-culture). Human geneticist Spencer Wells, director of the Genographic Project of the National 
Geographic Society, tracks down the genetic changes associated with the ability to digest lactose as adults. 

Short Film: Natural Selection in Humans (Sickle Cell Anemia and Malaria) (http://www.hhmi.org/biointeractive/making-fittest-
natural-selection-humans). The connection between malaria and sickle cell anemia is one of the best understood examples of 
natural selection, in which the selective agent, adaptive mutation, and molecule involved are known—and this is in humans to boot.  

YouTube Channel: Human Evolution Playlist (https://www.youtube.com/user/biointeractive). The Human Evolution Playlist 
contains BioInteractive short films and video clips of Neil Shubin explaining the evolutionary origins of many human anatomical 
features, such as our teeth and backs. 

Interactive Tutorials (Click and Learns) 

Click and Learn: Creating Phylogenetic Trees from DNA Sequences (http://www.hhmi.org/biointeractive/creating-
phylogenetic-trees-dna-sequences). Learn how DNA sequences can be used to generate and interpret phylogenic trees. 

Click and Learn: Using DNA to Trace Human Migration (http://www.hhmi.org/biointeractive/using-dna-trace-human-
migration).Learn how scientists have used genetic markers to trace the migration routes and origins of modern human populations. 

Click and Learn: Recent Adaptations in Humans (http://www.hhmi.org/biointeractive/evolution/Human_Adaptation/01.html). 
Explore three examples of recent human adaptations: lactase persistence, bitter taste perception, and sickle cell anemia. 

Click and Learn: Regulation of the Lactase Gene (http://www.hhmi.org/biointeractive/evolution/Lactase_Regulation/01.html). 
Review the steps in which the expression of eukaryotic genes is regulated: transcription, translation, and protein degradation.  

Animations 

Animation: Lactose Digestion in Infants (http://www.hhmi.org/biointeractive/evolution/lactose_digestion.html). Learn how the 
lactase enzyme, which is produced in the small intestine of infants, digests lactose by breaking it down into glucose and galactose.  

Animation: Sickle Cell Anemia (http://www.biointeractive.org/sickle-cell-anemia). Sickle cell anemia is a genetic disease that 
affects hemoglobin. A single-nucleotide change in the hemoglobin gene causes an amino acid substitution in the hemoglobin protein 
from glutamic acid to valine. The resulting proteins stick together to form long fibers and distort the shape of the red blood cells. 
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Classroom Activities 

Classroom Activity: Got Lactase? Blood Glucose Data Analysis (http://www.hhmi.org/biointeractive/got-lactase-blood-glucose-
data-analysis). Students interpret the results of two different tests for lactase persistence: the blood glucose test and the hydrogen-
breath test. The lesson involves graphing and analyzing actual research data.  

Classroom Activity: Milk—How Sweet Is It? (http://www.hhmi.org/biointeractive/milk-how-sweet-it). Students simulate a 
lactose-tolerance test similar to the one shown in the film. They combine milk with "patients' intestinal fluid samples," which consist 
of either water or a lactase solution. They then measure the amount of glucose produced over time. Students will collect, analyze, 
and graph their data to determine which patients are lactose tolerant or lactose intolerant.  

Classroom Activity: Pedigrees and the Inheritance of Lactose Intolerance (http://www.hhmi.org/biointeractive/pedigrees-and-
inheritance-lactose-intolerance). Students analyze the same Finnish family pedigrees that researchers studied to understand the 
pattern of inheritance of lactose tolerance and intolerance. They also examine portions of DNA sequence near the lactase gene to 
identify specific mutations associated with lactose tolerance.  

Classroom Activity: Diet and the Evolution of Salivary Amylase (http://www.hhmi.org/biointeractive/diet-and-evolution-
salivary-amylase). Students explore the effects of different diets on the evolution of an enzyme that breaks down starch. This activity 
involves analyzing research data and graphing, using scientific reasoning to make claims, and using statistics to support these claims.  

Classroom Activity: Mendelian Genetics, Probability, Pedigrees, and Chi-Square Statistics 
(http://www.biointeractive.org/mendelian-genetics-probability-pedigree-and-chi-square-statistics). Students work through a series 
of questions pertaining to the genetics of sickle cell disease and its relationship to malaria. These questions probe students’ 
understanding of Mendelian genetics, probability, pedigree analysis, and chi-square statistics.  

Classroom Resource: Teacher Guide: Math and Statistics (http://www.hhmi.org/biointeractive/teacher-guide-math-and-
statistics). Topics include measures of average (mean, median, and mode), variability (range and standard deviation), uncertainty 
(standard error and 95% confidence interval), Chi-square analysis, student t-test, Hardy-Weinberg equation, frequency calculations, 
and more.   
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