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Guided Inquiry • Forensics Lab
Chapter 14 Lab  Using DNA to Identify Human Remains
Problem
How can pedigrees help scientists identify human remains?
Introduction
DNA has helped solve countless crimes and some intriguing mysteries—including the fate of the Romanovs. For 300 years the Romanov family ruled Russia. The last Romanov ruler was Tsar Nicholas II. His wife, Tsarina Alexandra, was descended from Queen Victoria of England, as shown in Figure 1.
In 1917, revolution swept through Russia. The royal family was captured and held prisoner until they were killed on July 16, 1918. The official report said that all the bodies were burned and then buried in a single grave. However, some witnesses said that one or two of the children were not buried with the others, and for many years there were rumors that Anastasia had survived.
The new government did not allow any research into the fate of the Romanovs. The house in which they were killed was destroyed, and the burial site was kept secret. In 1991, after the breakup of the Soviet Union, scientists were at last allowed to examine the burial site and remove the bones.
In this lab, you will investigate how the scientists classified the skeletons that they found. You will also figure out how pedigrees helped the scientists find living relatives whose DNA could be compared with DNA extracted from the bones.
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Figure 1 Simplified pedigree for Tsarina Alexandra
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Skills Focus

Analyze Data, Draw Conclusions

Pre-Lab Questions

1. Infer The tsar and tsarina had five children. Did all seven family members have the same mitochondrial DNA (mtDNA)? Give a reason for your answer.
2. Predict To confirm that bones belonged to the Romanov children, which living relative would be more useful—a relative of the tsar or a relative of the tsarina? Why?
3. Infer If two people have the same mtDNA, what can you infer about their biological relationship?
Procedure

Part A: Sorting the Bones
The seven members of the Romanov family were not alone when they died. With them were a doctor, a nurse, and two servants, who were also killed. The identification of the bodies was difficult because the bodies in the grave were in a large pile. When scientists sorted the bones, they were able to reconstruct only nine skeletons. To figure out who was missing, the scientists first needed to classify the skeletons by age and sex.
1. Relative Age Scientists can use wisdom teeth to determine the relative age of skeletons. The wisdom teeth are the last teeth to emerge from the gums. This event usually occurs between the ages of 17 and 21. Use the data in Table 1 to classify each skeleton by age. Classify skeletons with wisdom teeth as age 22 or older. Classify skeletons without wisdom teeth as younger than age 22.
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2. Sex Scientists can use the shape of the pelvis to determine the sex of a skeleton. The pelvis is a ringlike structure of bones located at the base of the spine. The pelvis of a female is wider and has a wider opening than the pelvis of a male. Use the data in Table 1 to determine each skeleton’s sex.

	Table 1

	Skeleton
	Teeth
	Pelvis
	Age
	Sex
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Part B: Finding Living Relatives of the Tsarina and Tsar
After examining the skeletons, the scientists knew which skeletons were adult males and which were adult females. However, they did not know which of the adults were the tsarina and the tsar. For this task the scientists needed to use DNA.

Recall that the bodies had been burned before they were buried. The remains had also been repeatedly frozen and thawed as the seasons changed over 75 years. Yet the scientists were still able to extract mitochondrial DNA (mtDNA) from the bones. Now they needed samples of DNA from living relatives for a comparison.
3. Tsarina Alexandra was a descendant of Queen Victoria. Both Queen Elizabeth II and her husband Prince Philip are living descendants of Queen Victoria. Use the pedigree in Figure 2 to trace the descent of Queen Elizabeth II. List the descendants.
4. Use the pedigree in Figure 2 to trace the descent of Prince Philip. List the descendants.

5. Based on your findings in Steps 3 and 4, whose mitochondrial DNA did scientists use to try to identify the tsarina’s bones—Elizabeth or Philip? Explain your choice.

Figure 2 Simplified pedigree for Queen Elizabeth and Prince Philip
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