
Data Analysis

o We blasted our sequence data against 

the NCBI nucleotide database to 

establish probable species identities

o Species designations were chosen from 

the top blast hits based on hit quality and 

documented regional occurrence in the 

Missouri Botanic Garden’s Tropicos

database.

o In general, we had more confidence in 

matK hits because of its longer sequence 

reads

o Root bundle community similarity was 

visualized using ordination analyses

o PERMANOVA analysis was used to 

evaluate the effect of bedrock thickness 

on community similarity
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Results

Cave Bundles sampled Species richness

Grande 10 29

Big Ladder 8 18

Little Mayan 1 4

Water Pump 1 5

For the twenty root bundles sampled, 44 individual species identifications in fifteen plant families were distributed amongst the 133 tissue samples from the four different caves.  The species richness and number 

of bundles sampled per cave are summarized in Table 1.  About half of the 133 sampled root tissue belonged to species in the Moraceae and Fabaceae with the other fifty percent distributed throughout the thirteen 

other plant families (Figure 1).  The PERMANOVA analysis (Table 2) returned an average p-value of about 0.5.  The PCOA ordination plot is shown below (Figure 2).

Sample collection

o Morphologically distinct fine roots were sampled from bundles in four caves northwest of Akumal, Mexico.

oWe dried samples before returning to the United States

o We also calculated vertical distances relative to ground level for every root bundle using a laser distance meter in order to calculate the 

thickness of bedrock roots had penetrated

DNA extraction, amplification, sequencing

o We extracted DNA from the dried and cleaned root tissue samples using two different extraction protocols:

1) MoBio PowerSoil DNA Extraction Kit (MoBio, Carlsbad, CA)

2) A modified Doyle CTAB extraction  (Doyle and Dickson, 1987) with 4x Ctab, 4% beta-mercaptoethanol, and ProteinaseK

o We cleaned genomic DNA using either MoBio PowerClean DNA kit or GeneClean Spin kits based on visual opacity 

o We then amplified the RBCL and matK loci using the following primers and protocols:

1)  RBCL – F1 and R1, on a modified Sato protocol with annealing temperature reduced to 45


