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Complete genomes of Mucilaginibacter sabulilitoris SNA2 and 
Mucilaginibacter sp. cycad4: microbes with the potential for 
plant growth promotion

Ann M. Hirsch,1 Ethan Humm,2 Liudmilla Rubbi,1 Giorgia Del Vecchio,1 Sung Min Ha,3 Matteo Pellegrini,1,4 Robert P. Gunsalus2,4
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ABSTRACT Mucilaginibacter species have been isolated from various environments, 
often in association with plants. Here, we report the complete genomes of Mucilagini
bacter sabulilitoris SNA2 and Mucilaginibacter sp. cycad4. The former is the first available 
for that species, and based on 16S sequence analysis, the latter strain is likely a new 
species.
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M ucilaginibacter species have been isolated from sources including soil (1, 2), marine 
sand (3), water (4, 5), and plant tissue (6). Members of the genus have been 

reported to promote plant growth (1) and degrade pollutants (2). Mucilaginibacter sp. 
cycad4 and Mucilaginibacter sabulilitoris SNA2 were obtained from a surface-sterilized 
Encephalartos arenarius (Alexandria cycad) coralloid root and a Medicago polymorpha 
(burr medic) root nodule, respectively, in separate studies of endophytic microbes in 
plants growing in the Mildred E. Mathias Botanical Garden, UCLA. Surface-sterilized plant 
tissues were aseptically crushed with a mortar and pestle according to Youseif et al. (7), 
and serial dilutions were spread on agar plates and incubated at 30°C for 1 week. M. 
sp. cycad4 was picked from a Bristol’s agar plate (8), whereas M. sabulilitoris SNA2 was 
picked from a nutrient agar plate (BD 213000). Colonies were streak plated to obtain pure 
cultures and glycerol stocks prepared for storage at −80°C . Initial identifications were 
by 16S rRNA gene PCR and sequencing as described by Khan et al. (9) with subsequent 
whole-genome analysis.

The Mucilaginibacter strains were obtained from the Hirsch culture collection and 
cultivated in TY medium aerobically at 30°C. DNA was extracted using the Quick-DNA 
HMW Magbead Kit (Zymo Research) per the manufacturer’s instructions. DNA was 
fragmented using Covaris gTubes following the manufacturer’s instructions (four passes 
at 7,000 rpm through the gTube orifice), and the average size of the sheared gDNA was 
checked at the TapeStation 4200 (Agilent). Multiplexed microbial libraries were prepared 
using the PacBio SMRTbell prep kit 3.0 together with the SMRTbell barcoded adapters 
3.0 according to the PacBio protocol. Final whole-genome libraries were not size-selec
ted but simply purified via a standard procedure using 1× SMRTbell cleanup beads. 
DNA sequencing was performed using the PacBio Sequel IIe platform. Demultiplex
ing and adapter trimming were done using Lima v2.9.0 (https://github.com/pacificbio
sciences/barcoding). High-quality reads were assembled by Canu v2.2 (10). Assembled 
genomes were further refined by Circlator v1.5.5 (11) to identify circular contigs, remove 
redundant non-circular contigs, and rotate circular contigs to start with dnaA, resulting 
in a circular chromosome with no plasmids for each strain. A completeness check was 
performed by CheckM v1.0.18 (12), and the N50 quality was determined by Assem
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bly stats ver1.01 (https://github.com/sanger-pathogens/assembly-stats). Genome open 
reading frame calling and annotation were performed by NCBI’s PGAP v6.6 (13).

Properties of each genome are shown in Table 1. Genomic 16S gene sequences 
of M. sabulilitoris  SNA2 and M.  sp. cycad4 strains were compared to the pub
lished 16S sequence of M. sabulilitoris  SMS-12T  and Mucilaginibacter celer  HYN0043T, 
respectively, indicating that the latter is a new species (14, 15).  Average nucleotide 
identity analysis performed using the Ezbiocloud ANI Calculator (16) confirmed  this 
conclusion.

The finished genome sequences each possess potential plant growth-promoting 
traits based on DNA sequence analysis. Both encode the enzyme 1-aminocyclopro
pane-1-carboxylic acid (ACC) deaminase (acdS), which may improve plant growth by 
reducing levels of stress ethylene, and genes for acetoin and trehalose biosynthesis. 
Additionally, various hydrolytic enzymes are encoded, including xylan 1,4-beta-xylosi
dase, endoglucanase, polygalacturonase, and alpha-amylase.
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TABLE 1 M. sabulilitoris SNA2 and M. sp. cycad4 genome information

M. sabulilitoris SNA2 M. sp. cycad4

Topology Circular Circular
Size (bp) 7,552,305 7,111,297
GC% 42% 43%
Coverage 32.0× 34.0×
Total raw reads 255,280 201,498
Average read length 6,553.07 bp 4,653.93 bp
Raw reads N50 7,077 bp 5,420 bp
High-quality reads 23,238 30,176
Completeness 96.67% 97.62%
Contigs N50 7,552,305 bp 7,111,297
Protein-coding genes 6,289 5,817
16S number 2 3
tRNA number 48 53
Highest 16S identity 99.03%a 98.26%b

Highest ANI 78.61%c 88.29%d

Isolation date 25 April 2018 20 December 2019
Collection site coordinates 34.066250, –118.441083 34.066004, –118.441566
aGenomic 16S to M. sabulilitoris SMS-12T (NR_118395.1).
bGenomic 16S to M. celer HYN0043T (NR_174213.1).
cWhole genome to M. lappiensis ATCC BAA-1855T (GCA_900155965.1; whole genome of M. sabulilitoris SMS-12T 

unavailable).
dWhole genome to M. rubeus CGMCC 1.15913T (GCA_014643835.1).
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