Genetic Origins

Comparison Chart for Mitochondrial DNA Activity

The following tables contain mtDNA comparison data. 

Part I:  The following two tables show a sample of student comparisons with each other and a comparison of a student with other modern humans around the world.  

Student/Student Comparison

              Assigned Student #

      
 Number of


Student #
             Student #
   Nucleotide Differences



Average Number of Differences:  10
Student/Modern Humans Comparison

Modern Human
          Number of 

(identify region)          Nucleotide Differences



Average Number of Differences:  8
Question:  What does this data indicate about the diversity of humans world wide?
Part II:   Was Neandertal a director ancestor of modern Europeans?
Keep this question in mind as you look at the following comparison data.
Table 1 – Modern Human Comparisons










Number of

Modern Human
           Modern Human
    Nucleotide Differences
	African
	New Guinea
	12

	African
	Indonesia
	12

	New Guinea
	Indonesia
	9

	Africa
	Iceland
	11

	New Guinea
	Iceland
	10

	Native American
	Indonesia
	6

	spain
	Russia
	8

	Australian
	Spain
	11


Average Number of Differences:  10
Table 2 – Neandertal/Neandertal Comparison









    
Number of

      Neandertal 


  Neandertal

Nucleotide Differences
	Feldhofer
	Okladnikov
	7

	Feldhofer
	Mezmaiskaya
	8

	Okladnikov
	Mezmaiskaya
	8


Table 3 – Neandertal/Modern Human Comparison

This table shows a comparison of the sequence of one Neandertal to several sequences from people around the world.



                  Number of

Modern Human (list region)
     Nucleotide Differences

	Student 3
	26

	African
	22

	New Guinea
	21

	Indonesia
	23

	Native American
	21

	Iceland
	25


Average Number of Differences:  23
Table 4 - Human compared to all three Neandertals

   Group Comparison







     Number

	All three Neandertals are same human sequence is different
	21

	The human sequence differs from one or two Neandertal sequences but shares homology with at least one Neandertal.
	10

	
	


Table 5 – Comparison between two modern humans and all three Neandertals

   Groupcomparison







     Number

	Modern humans are identical but differ from one or more Neandertals
	22

	First modern human (Africa) differs from Neandertal sequences which resembles the second modern human (Europe) sequence. 
	5 

	Second modern human (Europe) differs from Neandertal sequences which resembles the first modern human (Africa) sequence.
	8


Do you see evidence of a greater relationship between one group of modern humans and Neandertals?

Part III:  Did modern humans evolve from an ancient ancestor before or after migrating out of Africa?  
Table 6 – Comparison of modern humans from Africa with modern humans from other regions of the world.  This table shows the average for comparisons between two Africans compared to modern humans around the world.










Total  Class

Difference category






Average       

	Africans identical and other region different
	3

	Other region similar to one African but different from the other African
	11


How does this data support the “Out of Africa” theory?
Part IV:  Human Diversity Compared with Other Primate Diversity
After observing the collage of pictures, which group, humans or chimpanzees appear to be more diverse?
Table 7:  Comparison between Chimpanzees










    # of nucleotide

Chimpanzee #                  

Chimpanzee #
        
      Differences

	Chimp 1
	Chimp 2
	26

	Chimp 1
	Chimp 3
	31

	Chimp 3
	Chimp 7
	27

	Chimp 2
	Chimp 4
	21


Average number of nucleotide differences: 26
Average number of differences found in modern human comparison (table 1 above)  10
Which group is more genetically diverse?
Is this answer different from your visual comparison hypothesis?
Explain.

2�
3�
5�
�
3�
4�
10�
�
3�
5�
8�
�
3�
1�
16�
�
3�
11�
9�
�



African�
12�
�
Papua New Guinea�
7�
�
Indonesia�
7�
�
Native �
11�
�
Greece�
4�
�
Iceland�
8�
�






