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Research Question

• Is there a genetic marker Q-M242 which indicates that the Diné began in the Altai region 
of Central Asia, sandwiched between Russia, Kazakhstan, Mongolia, and China some 
30,000 years ago?

Hypothesis

• Is there a genetic marker Q-M242 which indicates that the Navajo People, began in the 
Altai region of Central Asia, sandwiched between Russia, Kazakhstan, Mongolia, and 
China some 30,000 years ago?

• The problem is to identify a likely location and time of the origin of the 
Q-M242 Y-Haplogroup.  This would identify where the Navajo People 
split off from other people and began their unique epic journey to the 
Four Corners Region.

Problems



Literature Review

• Bioinformatics is the process of interacting with digital information related to biology, to include DNA. Most of 
the time, bioinformatics uses data-mining to access vast repositories of data. In this study, bioinformatics 
was applied as a nucleotide search tool to analyze and interpret biological data, specifically DNA. 

• BLAST (Basic Local Alignment Search Tool) is a nucleotide search tool that used arrhythmic programming to 
generate a suite that holds a database of DNA. In BLAST, a filtering method can be used to identify similar 
“hits”, or sequence. BLAST served as a tool to search GenBank, which is administered by NCBI (National 
Center for Biotechnology Information). 

• In 1905, American Geneticist Nettie Stevens, discovered the Y-chromosomes that was implemented into male 
beings. 

• In this study, the Y-DNA haplogroup was the main primary focus. The Haplogroup Q-M242 rose around the 
Altai Mountains area- approximately 17,000 to 30,170 years ago. Although, the matter is still debatable 
because of the change in sample sizes and changing definitions of Haplogroup Q-M242. 

• Based on ancient and prehistoric Navajo cultural stories, Navajo individuals once emerged from 3 consecutive 
Worlds. Navajo deities like, 1st Man and Woman gave life to human beings in the 2nd world, which was covered 
with ice. These cultural stories have the same environmental emergence of the Altai Mountains during the “Ice 
Age.” Eventually, they would have migrated to the Four Corners Region for potential permanent settlement. 

• The self-proclaimed Navajo deity, “Changing Woman,” supposably gathered minerals along with human 
materials (like blood, hair, skin, etc.) and ‘sandwiched’ them together to create the human beings. 



Materials

Ø Primer-BLAST online tool

Ø EMBOSS revseq online tool

Ø EMBOSS Transeq online tool

Ø Laptop (IOS or Windows)

Ø Perl programming language

Experimental Procedures

1. Download the Forward and Reverse Primers 
for Q-M242

2. Put Forward 
(AACTCTTGATAAACCGTGCTG) and 
Reverse (TCCAATCTCAATTCATGCCTC) 
Primers of Q-M242 into Primer-Blast to 
identify all 366 base pairs of Q-M242. 

3. Use EMBOSS revseq to check the Reverse 
Primer.

4. Apply Standard Genetic Code Table to 366 
base pairs, to obtain the amino acids and 
stops from the DNA Codons of Q-M242.  
Use EMBOSS Transeq to check the 
frequency of occurrence of the constituent 
amino acids and stops.  

5. Show Altai region in Russia-China-
Mongolia-Kazakhstan region as a possible 
origin of Navajo. Migration occurred across 
the Bering Strait to North America. 

6. Analyze and communicate data.

Figure 1. 96% of Navajo Males Have The 
Y-DNA Haplogroup Q-M242 [ref.2]
0



Figure 2.  Input of Forward and Reverse 
Primers into Primer-BLAST [ref.3]

Figure 2 shows the first task, which was used to 
identify the forward and reverse primers for Q-M242. 
Via [ref.1] the Forward Primer 5ʹ→ 3ʹ 
is AACTCTTGATAAACCGTGCTG and the Reverse Primer 
5ʹ→3ʹ is TCCAATCTCAATTCATGCCTC. 

Figure 3.  Output of Primer-BLAST -
NC_000024.10 Homo sapiens chromosome Y 
[ref.4]



Figure 4. Homosapiens chromosome Y, 
GRCh38.p13 Primary Assembly [ref.5] Figure 5. 366 Nucleotides of Y-DNA 

Haplogroup Q-M242 [ref.6]

Figure 5. labels the 366 Nucleotides of Y-DNA 
Haplogroup Q-M242.



Figure 6. Input to EMBOSS explorer revseq [ref.8]

Figure 6. shows the last 21 nucleotides, which is marked in red. 



Figure 7.  Amino Acids strung together to create the Y-DNA Haplogroup Q-M242

Figure 7 shows the amino acids strung together to create the Y-DNA Haplogroup Q-M242.  The 
entries are color coded as to which amino acids are nonpolar, polar, acidic, or stops. Stops are used as 
start-stop punctuation within DNA.  Figure 7 was derived from Figure 8, which shows the standard DNA 
codon table, [ref.9]. Figure 7. includes additional information that shows the amino acids that were strung 
together to synthesize the Y-DNA Haplogroup Q-M242. 



Figure 8.  Standard DNA Codon Table 
[ref.9]

Figure 8. represents the visual of the “breakdown” of the 
DNA Condon Table. It shows which major amino acids were 
present in the Y-DNA Haplogroup Q-M242.

Figure 9. Altai region of Central Asia –
Emergence of my Ancestors [ref.12]

Figure 9. shows the potential approximant 
emergence location of the Navajo People. The  Altai 
Mountain Range is in Central and Eastern Asia. This 
area was and still is highly populated with Russians 
and Mongolians. Historians believe that the 
Mongolian and Navajo tribes are very similar. As far 
as their archeological ideas, practiced traditions, 
meals, and beliefs



Conclusions
My project demonstrated that I could identify the Y-DNA Haplogroup Q-M42  Thus, 

my hypothesis was accepted, that my Dine ancestors began their journey about 30,000 
years ago in the Altai region of Central Asia, sandwiched between Russia, Kazakhstan, 
Mongolia, and China.  

Future Direction

This project could not have been possible without the help of my teacher, Ms. 
Yolanda Flores who helped me throughout my project, to help me understand DNA. 
I would like to also thank Dr. Daniel Winarski, who mentored me throughout this project, 
and for introducing me to the emerging field of Bioinformatics.  He was more always 
available to answer questions and offer advice.  My mentor took a special interest in my 
project since his Y-DNA Haplogroup is P-M45 which is the immediate predecessor of the Q-
M242 Y-DNA Haplogroup shared by Diné males.  Thus, my mentor and my people were 
related, a distant tens of thousands of years ago.

In the future, I plan to attempt to synthesize some of the 20 DNA amino acids identified in 
Y-Haplogroup Q-M242 and detect these synthesized amino acids via a combination of 
UV/Visual and deep-Infrared Spectrophotometry.
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