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16S rRNA gene sequencing of microbiota from the preen oil and
cloaca of chipping sparrows (Spizella passerina)
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ABSTRACT We present the results of 16S rRNA gene amplicon sequencing of the
microbiota from preen oil and the cloaca of chipping sparrows (Spizella passerina)
collected near Mountain Lake Biological Station in Pembroke, VA.
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N ew world sparrows (Passerellidae), specifically non-migratory dark-eyed juncos
(Junco hyemalis carolinensis), are at the forefront of avian microbial ecology studies
(1). These birds harbor symbiotic bacteria used for chemical communication through
preen oil (2). In the same habitat is one overlooked species, the migratory chipping
sparrow (Spizella passerina). Here, we describe microbial communities of the preen oil
and cloaca of chipping sparrows to provide information for future interspecific compara-
tive studies.

Birds were sampled as previously described (2). Microbial communities from the
preen oil and cloaca were collected using a pre-moistened swab with sterile buffer
(20 mM Tris pH 8, 2 mM EDTA, and 1.2% Triton X-100). We extracted DNA with the
Qiagen DNeasy Powerlyzer PowerSoil DNA Isolation Kit with the following modifications:
(i) Swabs were soaked in a 500-pL bead solution and 200-pL phenol:chloroform:isoamyl
alcohol for 10 min before using Biospec Products MiniBeadBeater-16 run 2x for 30 sec.
(ii) Samples received 100 pL each of solutions C2 and C3, plus 1-uL RNase A, and
incubated at 4°C for 5 min before one-step centrifugation. (iii) Lysates were mixed
with 650-pL solution C4 and 650-uL 100% ethanol instead of using 1,200-uL solution
C4 alone. (iv) DNA was eluted in 60-uL solution C6, reduced from 100 pL (1). We
amplified bacterial DNA using nested PCR as described previously (2). The amplified
V4 region of the 16S rRNA gene was prepared using the V2 500 cycle MiSeq Reagent Kit
(Illumina MS102-2003) and sequenced on the lllumina MiSeq platform by Michigan State
University Research Technology Support Facility’s Genomics Core generating 2 x 250-bp
reads.

Analyses were performed using R Statistical Software v4.3.3 (3). We used DADA2
v1.30.0 (4) to process sequencing reads. Default parameters for DADA2 were used except
reads were trimmed 10 bp at the 5" end and truncated at 240 bp (F) and 200 bp (R) at
the 3’ end. Paired-end reads were merged, and chimeric sequences were removed. Table
1 tracks reads through the DADA2 pipeline. We assigned taxonomy using the SILVA 138.1
data set with species information (5). Contaminating sequences from blank and water
extractions were removed using decontam v1.22.0 (6). We used phyloseq v1.46.0 (7) to
analyze alpha (observed amplicon sequence variants, Shannon diversity, and Simpson’s
diversity index) and beta (Bray-Curtis dissimilarity) diversity. We used vegan v2.6.6.1 (8)
for statistical analyses and ggplot2 v3.5.1 (9) to generate figures.

A column chart comparing relative order abundance between preen oil and cloaca
showed no noticeable differences (Fig. 1A). The Similarity Percentages function (simper)
did not identify any statistically significantly different taxa in preen oil compared to
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FIG 1 Microbial diversity and community composition in cloaca and preen gland samples from chipping sparrows. (A) Relative abundance of orders obtained
from 16S rRNA gene sequencing of preen oil and the cloaca. Orders with less than 5% abundance were grouped together as were orders that were unidentified.
(B) Alpha diversity of cloaca and preen oil communities. (C) Non-metric multidimensional scaling (NMDS) plot of Bray—Curtis dissimilarity.

cloaca. Alpha diversity analysis showed that the preen oil community was less diverse
than that of the cloaca, though not significantly (Fig. 1B). We saw no significant differ-
ence in Bray—Curtis dissimilarity between the preen oil and cloaca communities (Fig. 1C).
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