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Introduction

e Tonguetied Minnow classified as Endangered in Ohio
o Small population in the Mad River (Figure 1)1
o Possible low genetic diversity due to genetic drift?
e If population has low fithess
o Unable to respond to biotic and abiotic changes

e Estimate genetic diversity at multiple loci
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Figure 1. Distribution of tonguetied minnow in the Great Miami
River. The population is restricted to the middle and upper Mad
River.

Methods

e Individuals collected via electroshocking or seine net
e Samples preserved in 95% ethanol
e Genomic DNA extracted via caudal fin clips
e Polymerase Chain Reaction (PCR) amplified five genetic loci
o NADH dehydrogenase subunit 2 (ND2)
o Mitochondrial Control Region (D-loop)
o Myosin Heavy Polypeptide Intron 6 (Myho6)
o fB-actin Intron (B-act)
o Major Histocompatibility Complex |l (Mhc-lIB; Figure 2)
e PCR amplicons sequenced via the Sanger method

e DNA sequences edited using Sequencher™
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Results
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Figure 2. Amplification of tonguetied minnow DNA samples 1-6
using FishC12S and FishC12R primers3. Approximated size of the
genome Mhc-/I[B amplifications was ~750 base pairs (bp). The
amplicon was confirmed using Sanger sequencing. PCR
amplifications of Mhc-/IB will be cloned into plasmid pUC19 to
determine variation in the gene sequence.

Table 1. Genetic parameters for PCR-amplified loci used in this study based on DNA
sequence results. N; = number of individuals processed, N, = number of
haplotypes/alleles discovered, N; = number of segregating sites, N, = length of DNA
sequence. Population genetic summary statistics include gene diversity (h) and nucleotide
diversity (m)*. “indicates approximate value.

Locus N, N, N, N, h T
ND2 35 3 2 890 0.22 0.0005
D-loop 35 1 0 350 0 0
Myh6 32 1 0 440 0 0
B-act 35 1 0 550 0 0

Mhc-IB 35 ? ? 775 ? ?

Discussion
e Overall (Table 1):

o No diversity o Low diversity o Unknown diversit
m D-loop m ND2 m Mhc-IIB
m Myh6
m (3-act
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Future Directions

e PCR amplifications of Mhc-/Ig will be ligated into plasmid
pUC19 and cloned into E. coli (Figure 3)
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Figure 3. The pUC19 vector and Mhc-/IB ligation using restriction
enzyme sites of EcoRIl and BamHI. This plasmid will be cloned into
competent E. coli cells to identify alleles at the Mhc-//B locus.

e Clonal sequences will determine genetic variation of Mhc-/IB
o Effects of genetic drift vs. natural selection in the
population will be estimated

o Assist In conservation and management
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