
Research Question

What is this “mystery” seed? Is it a squash seed 
similar to other indigenous varieties of the 
American Southwest? 

Results

After DNA barcoding the sample, we found the 
seed specimens to be more closely related to 
species of the citrullus and cucumis genuses. 

Conclusion and Interpretation

The “mystery” seed, which was 
believed to be a squash seed of the 
genus cucurbita, is actually a melon seed 
of the tribe berincaseae in the subfamily 
cucurbitoideae. 

Investigative Methods

❖ DNA extraction 
❖ PCR amplification 
❖ Gel electrophoresis imaging
❖  DNA Barcoding using online database

Identification and Phylogeny of Unknown 
Cucurbitaceae Seeds



Introduction

❖ A clay jar of seeds was found in the 1960s, in 
the Four Corners area of southern Utah. They 
had been preserved for an estimated 2,000 
years, presumably left by the Anasazi people. 

❖ George Hoddy, one of the finders, planted 
them in his hometown of Owosso, Michigan 
thirty years later, in 1994. The seeds grew into 
a crop of what appeared to be squash, 
colloquially called “Hopi Groie”.  

❖ A community member from Green Valley, AZ, 
donated seed samples supposedly from this 
“mystery” variety. 

Image 1. Ivan Conger with crop of heirloom seeds assumed 
to be squash 

Image credit: The Argus-Press, “Giant Indian squash 
grown in local patches from seeds stored some 

2,000 years ago”, 1994



Question and Predictions

❖ How closely are these seeds related to present day 
squash species in North America? 

❖ We predict that these specimens will be squash seeds 
similar to other heirloom squash varieties native to the 
American Southwest.

Image 2. “Mystery” 
cucurbitaceae seed



Impact of the Squash Seeds on 
Human History

❖ This squash species was likely an important 
food source for Indigenous peoples

❖ It is an heirloom seed, which means that it 
provides a snapshot into the time period: what 
Indigenous peoples may have eaten, and the 
ecological conditions that they lived in and 
shaped their way of life

Image 4. Squash variety commonly 
known as “Hopi Groie” 



Investigative Methods

❖ Extracted DNA from mystery seed samples as well 
as garden variety squash species purchased from 
local grocery stores.

❖ Amplified rBcL and matK genes using PCR

❖ Imaged the results using a gel imaging system and 
GelGreen dye

❖ Sequenced the successfully amplified samples and 
compared them to current varieties using the 
BLASTN function from DNA SubwayImage 5. Biotech student 

loading DNA samples into 
horizontal electrophoresis unit



DNA Extraction 

❖ In order to identify the seeds, we extracted 
their DNA, as well as DNA from seeds of 
other common squash varieties for 
comparison. 

❖ Those squashes were ‘Honey boat’ 
(Cucurbita pepo), ‘Sugar pie’ (Cucurbita 
pepo), ‘Black beauty’ (Cucurbita pepo), ‘Red 
warty thing’ (Cucurbita maxima), ‘Waltham 
butternut’ (Cucurbita moschata), ‘Vegetable 
spaghetti’ (Cucurbita pepo), and ‘Early 
prolific straightneck’ (Cucurbita pepo). 

Image 6 and 7. DNA extraction protocol 
from lab notebook



PCR Gene Amplification 

❖ After we extracted the DNA we 
amplified the matK and rBcL genes in 
the DNA using PCR. 

❖ After PCR was performed we ran the 
DNA using a horizontal electrophoresis 
unit and agarose gel infused with 
GelGreen dye. 

❖ We then imaged the gel, in which the 
successfully amplified genes fluoresce 
under blue light. 

Image 8. Extracted DNA and molecular 
weight ladders in horizontal 

electrophoresis unit



Results of Gene Amplification

❖ We successfully amplified the rBcL 
gene in all 8 of our squash seed 
samples.

❖  We were only able to amplify the 
matK gene in one sample.

❖ The matK gene samples are on the 
top row, and the rBcL gene samples 
are on the bottom. 

❖ We used a molecular weight ladder 
for reference 

 
Image 9 and 10. Results of gene 

amplification in gel imaging system. 
Molecular weight ladder is located in well 

9 of each row. 



DNA Sequencing Results

❖ Of the nine successfully amplified samples, 
we had only one sample of poor quality; 
rBcL sample 8b/B09.

❖ The rest of the samples were of fair to 
excellent quality. 

Image 11. Sequence viewer 
results. The red triangle in the 

second column indicates a 
sample of poor quality

Image 12. Sequence viewer results 
for rBcL sample 3b/E08 base pairs 

25-66



Discussion and Interpretation

After using the BLASTN function on 
DNA Subway, we found the samples to 
be closer to Cucumis melo and 
Citrullus colocynthis than Cucurbita 
pepo or any species of the genus 
Cucurbita. 

This means that it is a cucurbitoid 
rather than a true cucurbit, and as such, 
is a melon rather than a squash. 

Note: Although the 2nd result is for luffa 
actangula, or Chinese okra, it is not native to 
North America or phenotypically similar to the 
“Hopi Groie” variety, so we did not include it in 
our results.

Image 13 and 14. Top: BLASTN results for mystery 
Cucurbitaceae sample. Bottom: Phylogenetic tree of all 

Cucurbitaceae samples compiled using PHYLIP ML.



Impact of Seeds on Phylogeny

This means that this mystery seed is 
actually much more closely related to 
the Cucumis and Citrullus genuses 
than the Cucurbita genus. 

We have concluded that this sample 
species is a variety of melon in the 
Cucurbitoideae subfamily and the 
Citrullus or Cucumis genus instead of 
the Cucurbita genus of the 
Cucurbiteae tribe.

Image 15. Phylogenetic tree of Cucurbitaceae 
family compiled by student researchers. 

Potential relative species of mystery sample are 
highlighted with a red mark.



Implications and Ideas for Future Research
❖ Future researchers could compare the 

mystery cucurbitoid seed to extant 
melon and squash seed varieties, 
particularly heirloom seeds indigenous 
to the American Southwest. 

❖ It would also be useful to retry 
amplifying the matK gene, since we 
were unable to due to our limited 
supply of lab materials. In the future, 
students should amplify both the matK 
and rBcL genes with our updated 
amplification protocol in order to obtain 
more accurate results. 

Image 16. Phylogenetic tree of Cucurbitoideae 
subfamily
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