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Project Summary

The DNA Barcoding Workflow
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. : . e . sequencing an _— o attempts (Table 1). This may be due to potentially high degradation of the sample’s DNA
dnabarcoding101.org), with one minor modification: for each sample, a sample identification - : . .
. . . . ‘ due to heat treatment prior packaging - sample S3 was very dry. Once DNA is
small piece was removed and pre-soaked in dH,0 before being ground in SUCCESS rates. . . . cpe
broken into short fragments, generating a ITS barcodes can be difficult,

lysis buffer with a sterile pestle. The extracted DNA was amplified using
fungi-specific ITS primers (ITS1F/ITS4 as described by White et al., 1990) and
NEB Taqg 2X master mix (New England Biolabs). Then, the amplified DNA was
stained with SYBR green (Invitrogen) and confirmed using gel
electrophoresis. Positive amplicons were sent to GENEWIZ Inc. for
sequencing in both directions. After the DNA was sequenced, DNA Subway
software (http://www.cyverse.org/dna-subway) was used to analyze the
DNA sequences. To verify species identifications through DNA Subway
sample consensus sequences were downloaded and submitted directly to
Basic Local Alignment Search Tool (BLAST) in NCBI-GenBank (Altschul et al.,
1990) and UNITE Ver. 7.1, an open-access, curated fungi-specific database

(https://unite.ut.ee). Finally a phylogenetic tree was constructed based on
DNA Subway’s MUSCLE and PHYLIP maximum likelihood (ML) methods.

as primer binding sites may be degraded. Moreover, secondary metabolites can inhibit
PCR by decreasing the Tag-polymerase’s activity. Failure to generate a ITS barcode may
also be because the primers used were not suited for amplifications of all species.
Sample S2 only yielded a single sequencing read (reverse direction). Samples S1, S2, S5,
S6, and S7 were labeled correctly in both the species and genus level. Samples S4, S8,
S9, and S10 were labeled at the correct genus level but we were unable to resolve them
down to the species level as there were discrepancies between databases (see Figures 2
and 3). Species with highest % match/max score/bit score were considered the
taxonomic identity (Table 2). UNITE Ver. 7.1 serial BLAST search was utilized in addition
to GenBank because it has been found that 27% of fungal ITS sequences entered into
GenBank were inadequately identified and 20% were incorrectly labeled (Raja and
Oberlies et al., 2016). Future studies would benefit highly from a curated, centralized
ITS reference database that allows rapid third-party annotations.
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