KFAS #=+ et
Korean Journal of Fisheries and Aquatic Sciences

gh5=2] 55(5), 612-624, 2022

Original Article

Korean J Fish Aquat Sci 55(5),612-624,2022

AMZS SHt0|ME Planococcus sp. 107-172] 2&8sHd EM 2AM
g

= = = O k
UsT - ¥HY - 2E2 - Z3W - e - AT - 2
FYSAY YA MBSt}

Characterization of the Novel Marine Bacterium Planococcus sp. 107-1"

Dong-Gyun Kim, Hyun-Kyoung Jung, Young-Ok Kim, Hee Jeong Kong, Bo-Hye Nam, Ju-Won Kim

and Young-Sam Kim*

Biotechnology Research Division, National Institute of Fisheries and Science, Busan 46083, Republic of Korea

A novel Gram-positive, motile, non-spore forming aerobic marine bacterium, designated 107-1T7 was isolated from
tidal mud collected in Gyehwa-do, South Korea. Cells of strain 107-1T were short rod or coccoid, oxidase negative,
catalase positive and grew at 10—40°C (with optimum growth at 25-30°C). It utilized menaquinones MK-7 and 8 as

its respiratory quinones and its major fatty acids were anteiso-C

0 (37.9%), is0-C, , (14.9%), and iso-C,, , (10.8%).

Phylogenetic analysis based on 16S rRNA gene sequences revealed a distinct clade containing strain 107-17 and close
species Planococcus ruber CW17(98.52% sequence similarity), P. faecalis KCTC 335807(97.67%), P. kocurii ATCC
436507(97.48%), P. donghaensis DSM 22276%(97.47%), and P. halocryophilus DSM 247437(97.37%). Strain 107-1T
contains one circular chromosome (3,513,248bp in length) with G+C content of 44.6 mol%. Estimated ranges for
genome to genome distance, average nucleotide identity, and average amino acid identity comparing strain 107-17
with close taxa were 20.3-34.8%, 77.9-86.9%, and 73.6-92.8%, respectively. Based on polyphasic analysis, strain
107-17 represents a novel species belonging to the genus Planococcus.

Keywords: Novel marine bacterium, Planococcus sp.
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nococcus <5 5> WA R W48, THE T 5
2 & A Qo (Kocur et al., 1970), Z2HO| QEA (2
# A Alltol| et A18Hd (L et al., 2021), =& 7}
ZE o] AlA A (Moyo et al., 2022)3 2. F4> 3K Ma-
jumdar et al., 2019), €F3}4=4 £-3}|(Engelhardt et al., 2001), ~1
2|31 A=A HEAA| (Ebrahimipour et al., 2014) A4 1} -2
98 EHES /A A0 BuEgt Eak @A) B
%l Planococcus < w5+ 5 Jot2] 2Eo A Aol 753t
Z=(Mykytczuk et al., 2012, 2013; Kim et al., 2015)0] 211
wo] A g of| 2§ 7s3h nAE AA|, B4 T A 7N
1 7hs/d et 2t

2 Aol A= 2hA Asieh A o= AR RA 3 F 2
H, B2 ot 5 7kt 16S tRNA f-32F A Y £4]
= ol M A AlE ot 107-175 B skieh &2 A=
W= 107-1"5 Al58H4 0 = F745}o] 7|& Planococcus &5+
=] BFEH Apol & B, YFste], o= 107-170] Pla-
nococcus % W & R 5 = MEE 8= £
TS TR AE v E A SRS el FH, A, A

sfel, A%, §05PA A9 5 A B sl

M2 Y
25 a4E0

il e S L R R o v ket i e P L P R
3t 70 Al & 0.1 g= phosphate buffered saline (PBS; Gibson,
Scotland, UK)-8-9-&- o]-g3}o] 10°9] == 345191, 3]
249l 100 uLE marine agar (MA; Difco, Franklin, NJ, USA)
Hij A of] = A E 5 20°Col| A 3U7E oSt vl Y-S
ol FAR ohefet F = e F MAas sk A2 5
gk iR W 21E A-gote] F Ak v 2eE ste] o
8 ST, e R FAE A A7 A LEAE Sl
20% glycerol-PBS (v/v) &-of $E & -80°Col| 235t}
R ME 2 ASSA 24

e B)E 2550 168 RNA §404 A% Sug 919)
DNA &% % 16S rRNA -84 5352 35}91th. DNA 5=
Zolli= 20°CollA] 3UZE e =2 #A2F MiniBest
bacterial DNA extraction kit (TaKaRa, Kusatsu, Japan)E&- ©]
ST, S L 93] 9AA FT ek Ao} Abw
el 8F (5'- AGAGTTTGATCCTGGCTCAG-3")¢} 1492R
(5-GGYTACCTTGTTACGACTT-3") Zzfo|HZ& o|-8-a}o
S a A AHT-S(polymerase chain reaction, PCR)S 4343}
S th(Weisburg et al., 1991). PCR- pre-denaturation 95°C 3
£ 35 cycle?] denaturation 95°C 302, annealing 52°C 30%,
extension 72°C 18 30%, 7121 final extension 72°C 3£-2]
27 3}of| 20 uL 2A| 42 AccuPower® PCR premix (K-2016;

SfjoFu] A& Planococcus sp. 107-179] £ 613

Bioneer, Daejeon, Korea)E 0|83l s=afsl4ict. 42 5
Z o 19 ol kR A7 47] Q5 S E o) Behl R, F 5ol
el PCR AHE-2 QIAquick PCR purification kit (QIGEN,
Germantown, MD, USA)E ©]83}0] A &, sanger A4
B 21)(3730XL; Applied Bioscience, Beverly Hills, CA,
USA)Z o] 83 42 B49] 902 Ag3teict.

K% 24 A3 e F559) 163 RNA S47) Hde
Bioedit 3% 72(Hall, 1999)< 0|83t £ %7} % EZBio-
cloud € dgJo]EH]o] X(https://www.ezbiocloud.net/; Yoon et
al., 2017) Aol A 7]& &<kl thet f-ARE v o]l ARE-513l
on, SRE NG F 7|E EF el 7P 2 A fARE
2 UEhi @55 107-170] SRIE S}, o] T AESHA B S 9
3 #F 107-1"1 =& gAt= = YE = Planococcus 453+
Sporosarcina < B-57-59] 16S rRNA A&, 12|11 #5814
B o o} 150 2 AR83} Bacillus subtilis NCIB 36107 ++
Fo) NS TRstol 5 407) A AL SABkh 2T A
2 MEGA 7 213 (Kumar et al., 2016)%] MUSCLE (Ed-
gar, 2004) A9 BHETE o]§3te] ABA AR Hs)
Hom, ojojA] F =2 13 9| neighbor-joining, maximum
likelihood, 772] 2 maximum parsimony &38| &S ]85 7
Fop 24 SaAslo,

SEf U Malsr 2

P 107-170) 54 £ 19
5ko] 4-45°C #7E5°C 7H4 o 3
Isto] geksielct. Belaha B4 2415 919 4% &
4% % ShelE 2L 30COIA MA HIRIA 29171
R A Susiel I, Ejela), A
A8 747} Remel gram stain kit (Thermo Scientific, Waltham,
MA, USA), Schaeffer and Fulton spore stain kit (Millipore,
Brulington, MA, USA), 12| 31 Leifson flagella stain kit (Fish-
er Science, Waltham, MA, USA)E ©o]-85}o] =345}, &
A T2 $3) hanging drop (Bernardet et al., 2002)2 ©]
£-5}0] 3g8ka u) 7 (BX40; Olympus, Tokyo, Japan)Z ©]-8-5F
of A Fel, 7] W FA o7, 1Al 5 WSk

oheFgt 7)o tigt o855 &S] 98] API 20NE,
20E, 50CH, 18]iZ ZYM (bioMérieux, Marcy-I'Etoile,
France) 7|EE &34t 7|E HZ 98 MA vjx|A+
30°C, 297t vk HAIE FFH ol ZEskaL, Mcfarland
standard®} EE= Blw £ HF, wiFStRih. HEE API
20NE, 20E, 50CH= 24, 18|31 ZYMS 1Y ujjoF & 72} %]
Aok o] g-5to] BEg- o B THaksl Tt ol ARG +FA|
Y} 19% (w/v) tetramethyl p-phenylenediamine (bioMéri-
eux)E o83l oxidase A HIAESQ} 3% (v/v) TAS A
£ 0|83t catalase B4 HIAEO|| ARSHAAL, 242 HES2
golo] Az 7] A4 o2 Paele] Thel i,
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MatsE 24

oA APGAE 2/9u] BAS 9lal MA x4k 30°C, 2%t
v FE A 25 E microbial identification protocol (MIDI;
Sasser, 1990)0]] wHeh AHbaks: Hel, sk on, felH A
HHAES: gas chromatography (GC; Hewlett Packard 6890; HP,
Palo Alto, CA, USA)2} Sherlock ZZ2 1=(H A 6.3) 0] 85
of A4, AF A8 oAl = 24 B oll= U Hy
A, 22A5}0] A Hjopet @Al R 7)o Hig e A
(Minnikin et al., 1984; Komagata and Suzuki, 1988)]] u}2} 7|
=S 2, AABIR S, AA| Hi=2 highperformance liquid
chromatography (HPLC; €2695; Waters, Milford, MA, USA)
2} JAF A=-(C18, 5 um, 4.6 X 250 mm; SunFire, Ireland), 1
2] 11 o] 5-AN(methanol-heptane 2§21, 90:10, v/v) ©]-8-5}¢]
0.2 mL/ 22 A7) &2 Refshaivh A =2 B2 &
At 2 A3}of| A7HH EFE2 menaquinone MK-7 (vitamin
K2; Merck, Rahway, NJ, USA), 18|11 Jeotgalibacillus ali-
mentarius (KCCM 41826)2] MK-8%} v]xl 45 E3f &hel
319 tHReddy et al., 2007).

L7 24

% 107-179] 7% 9AA] shae} A2 915 MA #j
AF30°C, 247t vjoFEl #A| 25 E MiniBest bacterial DNA
extraction kit (TaKaRa)E ©|-8-3}9] genomic DNAE &
4 AAskgict. GAE DNAS] Hefl ke g des
(ND-1000; Thermo Scientific)E ARE5+o] 2+ 230 nm, 260
nm, 12|31 280 nm IO SF =5 S50l wekskgla,
260/230 nm, 260/280 nm Zko| ZFzF 1.8 0|42l A A DNA 2oF
10 pgS ARAITH 714 E247%%] (Next-generation sequenc-
ing, NGS; Nanopore Flongle, Oxford, UK)E ©]83F A4 E&
Aol AR&-5FGITE Nanopore Z25-2 ©]-83F H714E 24
A] Flongle flow cellof| A AAFE A 7|45+ GUPPY base-
caller (HA 3.4.3)5 o]&sto] d7|ME Hrz HetE i,
basecalling A4S Sl &HH A< TH(sequence read)=
Z ¥ Porechop 2=ZEO|(HH 0.2.4)F ©|-&3F offjE 2
ZId g} A E A A7 3= ATt o] A CANU assembler (H
A 2.0)5 o] &3slo] MEHHE2] & (assembly)} Medaka
AIZEQJO|(HA 1.2.0)5 o83t 744 AE = 34 1}
A (polishing) S 7| %] 2F2 o2 % 344 (whole genome
sequence, WGS)E 13}t NGS 242 F3f &y A
A FAAZHEE prokaryotic genome annotation pipeline
(PGAP) (Tatusova et al., 2016)7} rapid annotations using sub-
systems technology (RAST; https:/rastnmpdr.org/rast.cgi;
Aziz et al., 2008) -4 A} annotation®=~-& &-8-3}o] 453}
B G ARE BB T, F7h2 shalulole s N Bl E
(PHASTER,; https://phaster.ca/; Arndt et al., 2016)2} 22} T A}
AbE T AR A = (antiSMASH 6.0; Blin et al., 2021)

5 ARgslol £ 542 2ABI

A 714 AR ¥ A 918 2+t 5% Planococ-
cus ruber CW1" (NCBI accession H1&, GCA 022819085.1),
Planococcus faecalis KCTC 33580" (GCA_002009235.1), Pla-
nococcus kocurii ATCC 43650" (GCA _001465835.2), Plano-
coccus donghaensisDSM 22276" (GCA_001687665.2), “12] 1L
Planococcus halocryophilusDSM 24743 (GCA_001687585.2)
o] 944, 4-AxHcoding sequence, CDS), “L2] 1L o] = Ak A]
- National Center for Biotechnology Information (NCBI)
GenBank database 2 3-E] £ 519 th o]o) A o5 107-1"3} 2
A EREY] FAA AR 418 $18) genome to genome
distance calculator (GGDC 2.1, formula2; http://ggdc.dsmz.de/;
Auch et al., 2010; Meier-Kolthoff et al., 2013)E, CDS A4 &
AL B4 o] average nucleotide identity calculator (ANT; www.
ezbiocloud.net/tools/ani; Lee et al., 2016; Yoon et al., 2017)
£, 831 ofu|leAl Y FAE E40f average amino acid
identity calculator (two-way AAI; http://enve-omics.ce.gatech.
edu/aai; Rodriguez-R and Konstantinidis, 2014)E 22+ &85}
Aok 5= 107-12 Z3RE K= w520 ol of 53} oAt
% 552 (core), 50| % (unique) -2} T o] = pan-genome
analysis pipeline (PGAP; Zhao etal., 2012) &4 =75 &85
431, =7+ U] GeneFamily 28, thal 2 A4 v]aLof] 30% iden-
tity, E-value 10°0]5} 7|22 5 285191t

L
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=1 T

T+ 107-179) 16S rRNA S-AAF AQ v A3} Planococ-
cus, Metaplanococcus, Sporosarcina, Chryseomicrobium,
18]l Psychrobacillus 430l 3235 397 #5531} 98.52—
94.75%2] A= S YEFH It & FARE S YEhd A7) 7
Foee] AlEet4 24 A3} o= 107-1"2 Planococcus <5
E34t Planococcus ruber CW1T (A4 F-AH: 98.52%; Wang
et al., 2017), P, faecalis KCTC 33580" (97.67%; Kim et al.,
2015), P. kocurii ATCC 43650" (97.48%; van Hao and Ko-
magata, 1985), P. donghaensis DSM 22276" (97.47%; Choi
etal., 2007), ZL2] 1L P. halocryophilus DSM 24743" (97.37%;
Mykytczuk et al., 2012)¢} 37 SHE 28 0] =(clade)E
gsto] Alset F WAE o|F1L, °] F P ruber CWI1'2}
AEsrE 02 714 w1 al A AIAsIIcHFig 1). whehA] 2 ¢
Toll A= AEeHA 2 7Sl Pruber CW1T 3231 A7)
3} 57 Planococcus £2 ZZH-F2 AAsH] o+ 107-173}
R ETRERS LT

Sl 2 Mals 24

d

A 107-1"& MA B A &% #9] 10-40°CoA] #-&-S
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Planococcus okeanokoites IFO 125367 (QQRS01000003)
Planococcus memeekinii S23F2T (AF041791)
Planococcus koreensis JGO7T (AF144750)

Planococcus alkanoclasticus MAE2T (AF029364)
Planococcus halotolerans SCU63T (MH266202)
Planococcus chinensis DX3-12T (AJ697862)
Planomicrobium soli XN13T (JQ772482)
Planococcus glaciei 423T (EU036220)
Planococcus salinarum DSM 238207 (MBQG01000128)
Metaplanococcus flavidus 1SL-41T (FJ265708)
Planococcus stackebrandltii K22-03T (AY437845)
Planomicrobium iranicum MX6T (KU886574)
Planococcus psychrophilus CMS 53orT (AJ314746)
Planococcus sp. 107-17

Planococcus ruber CW1T (KX950835)

952 Planococcus faecalis CECT 8759 (MBMUO1000059)
Planococcus kocurii ATCC 436507 (CP013661)
Planococcus antarcticus DSM 145057 (CP016534)
Planococcus versutus L10.15T (CP016540)
Planococcus donghaensis DSM 22276 (CP016544)
53— Planococcus halocryophilus Or1T (ANBV01000012)
Planococcus salinus LCB217T (KX008965)
Planococcus plakortidis DSM 239977 (CP016539)
Planococcus maitriensis S17 (AJ544622)

Planococcus maritimus DSM 172757 (CP016538)
Planococcus columbae PgEx11T (AJ966515)

88l Planococcus citreus DSM 205497 (RCCP01000013)

88" Planococcus rifietoensis M8T (CP013659)

Sporosarcina newyorkensis 60627 (GU994085)
Sporosarcina aquimarina SW28T (AF202056)
Sporosarcina soli 180T (DQ073394)

Sporosarcina contaminans CCUG 539157 (FN298444)
Sporosarcina koreensis F73T (DQ073393)

Sporosarcina saromensis HG645T (AB243859)
Sporosarcina thermotolerans CCUG 534807 (FN298445)
80— Sporosarcina luteola Y1T (AB473560)

Psychrobacillus lasiicapitis NEAU-3TGS17T (KP219721)
10 Chryseomicrobium palamuruense PU1T (FN555708)
67 Chryseomicrobium aureum BUT-2T (KF781632)
64 Chryseomicrobium deserti THG-T1.18T (KX456188)

Bacillus subtilis NCIB 36107 (ABQL01000001)

Fig. 1. Neighbour-joining tree showing the phylogenetic position of strain 107-1" and close species within the genus Planococcus. The filled
circles indicate that the nodes also formed in the maximum-likelihood and maximum-parsimony trees. The unfilled circles indicate that the
nodes also formed in the maximum-likelihood tree. Bar, 0.01 substitutions per nucleotide site.

st B w214 248 e) 30°CoIA oF 2 mm 7]
2 93 Aehe Psiect Al A ol ga Yejua 2
07-179] A= °F 1-2 um 2|7 9] Z15f Hd o1h
&5/ UEh e, 3R = T A ohglet
(Fig. 2). o]+ €WH& 9l Planococcus <5 F-53+-, £3] o= 107-
13} A8t 0 &2 77k A2 FEol| AlA = whate] = JFH
% £420 0.6-1.2 um 2740 £5AL AL T3 P4 79
A2} Bl 322 593 f-AlstTH(Table 1).
= 107-1"30 2t 50 -2 e 9] vl Ay s
FE0] HaL 2% ¥9] 30-40°C, A 2% 25-30°Co| FAt
g 9] vheld S Ao Skl vl 1A L8
Heloll olof #FExt 2 AfolE Hl=dl, 53] 5= 107-17
I+ P ruber CW1T9] & A L= 10-15°CE P faecalis
KCTC 335807, P. kocurii ATCC 436507, P. donghaensis DSM
22276, 212|311 P, halocryophilus DSM 24743T2] 2| A A} &
T -20-5°CeF 2 Atol & Byt o= Zh ool HelE

e WA R0l Qs AR 55, 45 107-179] 4

Fig. 2. Gram stained cells of strain 107-1". Scale bar 10 um.
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Table 1. Characteristics of strain 107-1" and related species in the genus Planococcus

Characteristics 1 2 3 4 5 6
Phenotypic features
Temperature range/Optimum (°C) 10-40/25-30  15-37/25-30 -20-30/25 5-30/25-30 4-37/25-30 -10-37/25
Cell shape Coccus or shortrod  Coccus Coccus Coccus Coccus Coccus
Cell size (um) 1.0-2.0 ND 0.6-1.0 1.0-1.2 0.8-1.2 0.8-1.2
Catalase + + + + - +
Oxidase - + - - + +
Hydrolysis of gelatin + ND + - - +
Indole production - - - - - +
H,S production - - + - - +
Acetoin production + - - - + ND
Citrate utilization - w - ND + +
Activity of
Urease - w - - - -
Lysine decarboxylase - - - - - +
Arginine dihydrolase - ND - ND - +
N-Acetyl-B—glucosaminidase - + ND ND ND +
Utilization of
D-Glucose + - v - +
Mannitol + + -
Sucrose - + - -
Melibiose - w - - - -
L—Arabinose - + - - - +
Inositol - - + - - -
Sorbitol - w + - - -
Gelatin + ND + v - +
Maltose - + ND - + +
Rhamnose - ND - - - +
Starch - + - - + ND
Mannose - + ND - - +
Cellobiose + - ND - ND +
D—Xylose + + ND - ND ND
Ribose - + ND ND + +
Lactose - - ND - ND +
Trehalose - + ND - ND +
D-Mannose - + ND - ND +
D—Fucose - w ND ND ND +
Genomic features
Genome size (bp) 3,513,248 3,371,367 3,495,892 3,472,056 3,305,371 3,424,893
Contig count 1 13 1 1 1 1
Number of CDS/rRNA/tRNA 3,552/27/72 3,334/12/59  3,362/27/72 3,323/27/72 3,137/33/79  3,276/30/72
dDDH value (%) 100 34.8 20.3 20.3 20.6 20.5
ANl value (%) 100 86.9 77.96 77.9 77.87 78.16
AAl value (%) 100 92.75 73.67 73.95 73.68 73.61
G+C content (mol%) 44.6 48.6 40 40-42.6 47 40.5

Taxa: 1, Strain 107-17" (data from this study); 2, P. ruber CW1"(data from Wang et al., 2017); 3, P, faecalis KCTC 33580"(Kim et al., 2015);
4, P. kocurii ATCC 43650 "(Van Hao and Komagata, 1985); 5, P. donghaensis DSM 22276"(Choi et al., 2007); 6, P. halocryophilus DSM
24743"(Mykytczuk et al., 2012). +, Positive; —, Negative; w, Weakly positive; ND, No data available; v, Variable reaction.
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2 70, P ruber CW17, EF(Wang et al., 2017); P. faecalis
KCTC 335807, E= =4 £H(97.67%; Kim et al., 2015); P
kocurii ATCC 436507, &-3|(& ) 4 9F) o+ 3] (van Hao and
Komagata, 1985); P. donghaensis DSM 22276, “5-3l| 415 #]
Y(Choi et al., 2007); P. halocryophilus DSM 24743", &= &
T FES(Mykytczuk et al., 2012)°] 4] 22} 2] = {th= &
oA Planococcus < wAEEC] AT =41 BEgT s
of 22 A 870l IS RESITL, AIeH A48
A AES QI3 EA4S 7HAI7I7HA] @3l 717E Sl e ol A
3, Akl e (P Ao R Hojs B4R 7S 4
CH(Table 1).

5= 107-179] catalase, oxidase™Ad, Thefst 7|2 o] &%
2 9 gA%Y I2PAT} catalase €9, acetoin A4, gela-

tin, glycerol, D-xylose, D-glucose, D-fructose, D-mannitol,

30

N-acetyl glucosamine, esculine, cellobiose, ©]-8-5, 12|31l
alkaline phosphatase, esterase (C4), esterase lipase (C8), leu-
cine arylamidase, valine arylamidase, cystine arylamidase,
a-chymotrypsin, acid phosphatase, naphtol-AS-BI-phospho-
hydrolase, S-glucosidase, a-glucosidase@} 72 G A4S K
fohe Ao BAT G F5 107173} FrgrEe] Sol
2 714 o] 8% vl AT B2 P B4 300 3B &
484 W 714 o]l Aolstelan(Table 1), AFH 02
7V 7718 5= 107-173} P ruber CW17T0] 1771 9=(ND A|
ol)ell chat 2ol Lhehi Bk 58] Zefol ol 4%+ P dong-
haensis DSM 2227670] 57} 3=(ND, variable A|2])o] gt
Aol Lhetfol AT Aeloh WA 1L chFet St
9 o 17) ShARs-S LR 9ITh (Table 1). 2 Qo] 24

i 22 st A e 5 70150 B4t Bl 7] o8-

=
IRt 235tA B Al oS v e
-

5 107-179] A& T8k & AAr 24 2423 F
16&(summed feature Z3F, Table 2)2] A|HWHAto] A& %L,
o]% 10% o Hl&& AHA|sh= 359 8 A"A4l anteiso-
C\p0 (37.9%), is0-C,, (14.9%), 72| L iso-C,,, (10.8%)7} A
Al vl&-o] 63%E sttt - 107-1"5 23t 2 3
ZPFEY F8 AAko 24 anteiso-C,, 7} 7P E Hl&
(37.9-65%)2 LERN Q= A|"Ak anteiso-C,  ©] v] A& A]
2 517 A3} BHsto], Aol A Listeria monocytogenes A
3E $-#|(Annou et al., 1997), Bacillus<; n|E52] 59 7| Al
E FA12} 222} A (Diomande et al., 2015)o] tjgt 1 584
o] Hig vl Qlek. & A to A AAT H=2tF 5 P facca-
lis KCTC 33580" (Kim et al., 2015)2] XA A4 227} s}

20°Ce]l °o]2= ¥} anteiso-C, 0] W& #FE T 7 =

}\(-)] _E_/H

SfjoFu] A& Planococcus sp. 107-179] £ 617

© 24 anteiso-C 7} 7F 32 B8-S ARGk A2 Pla-
nococcus w759 AEZE 435k F8 A"PAt anteiso-C
7F A2 A3k gt Aol S Kol 540l oA
Zlct.

APk o] Q] JFA| A 84 F Sl Fi= Ao o U A]
270l DA%l AAPAEA ot} Planococcus 4 270 &
M ot 107-1"3} BLE 2952 Planococcus 4 515
o] 3E2 o & uu}H]= MK-71} MK-8 (Ludwig et al., 2011)
S 38 AAAGA R BG5h= A 02 SRlE i),

Table 2. Fatty acid profiles of strain 107-17 and related species

Fatty acid 1 2 3 4 5 6
C12:o 1.0 - h - - -
C14:o TR - 29 - - TR
Ciso - - - 60 17 -
C15:1 - - - 7.0 - -
Ciso 18 82 29 10 63 70
Cen - - - 1.0 - -
Ciro 1.3 - - - 1.3 -
Ceo =® 5.0 - - - 29
C,, w9 - - 25 - - -
C, wllc 15 4 1.8 - 1.3 438
C,,,w9¢ 1.3 - - - - -
C,¢,w7c alcohol 9.0 - - 16 21
anteiso-C,, - - - 3.0 - -
iso-C,,, 108 24 12 60 34 17
is0-C,, 46 59 24 60 47 17
anteiso-C, 379 428 65.0 46.0 438 46.2
is0-C,q, 149 75 45 100 94 29
is0-C,,, 1.3 - 21 30 64 23
anteiso-C,, 56 104 - 20 155 183
i50-Cq 1.2 - 1.9 - . 1.2
iso-C,,, - - - 1.0 - -
Summed feature 4* 2.5 - 44 - - 5.2
Summed feature 5* - - - - 1.9 -

Taxa: 1, Strain 107-17 (data from this study); 2, P. ruber CW1"
(data from Wang et al., 2017); 3, P. faecalis KCTC 33580" (Kim
et al., 2015); 4, P. kocurii ATCC 43650 (Van Hao and Komaga-
ta, 1985); 5, P. donghaensis DSM 22276" (Choi et al., 2007); 6,
P. halocryophilus DSM 24743" (Mykytczuk et al., 2012). —, Not
detected; TR, trace amount (< 1.0%). Fatty acids representing <
1% in all rows were excluded. Values accounting for > 10% are
marked in bold. *Summed feature 4, anteiso-C,.. B and/or iso-

17:1

C,,., I; Summed features 5, iso-C . I and/or anteiso-C,, .
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Fig. 3. Complete genome of Planococcus sp. 107-1". ORF, Open reading frame; CDS, Coding sequence.

Table 3. Genome features of strain 107-17

Genome features

Read count 105,122
Raw data Total base 271,508,355
N50 (Q>7) 3,799
Contig count 1
Number of A 975,312
Number of T 972,705
Assembled contig Number of G 786,238
Number of C 778,993
Genome size (bp) 3,513,248
GC ratio (%) 44.6
CDS 3,552
asaedsere ) A o
tRNA 72

30
Rl

A =4

Wt 107-179] {44 A71ME B4 S3ll & 105,1227)

A Gt (sequence read)©] AFEE AL, F3H(assembly)-
S AA G+C $HF 44.6 mol%2] 3,513,248 bpZ o 2] 33
A7 9AA HEe g skl ch(Fig. 3, Table 3). SHRE #3
107-1"8] 441 = 2dTE59 FAAel vlasto] 7Hg 2
Z2.2, PGAP annotationZ 3} CDS (coding sequence) 3,552
7, IRNA A& 277}, tRNA A G 727117} EA = o] 3,1377]j0]
A 3,3627119] CDS7} gl 3zt 9] faA| Hop w2 &
HAAE g5 cH(Table 1). RAST annotation24] A 1} o3
107-17¢] f-A A= % 1,7077} subsystem & - HAS L3}
5o PGAP annotationd 1}¢} npR7 x| 2 2yt 35 233
v et F 7 B2 subsystem 4 FAAE B8R,
S thal, oful Al sl AR A0 4 22
FRET} v alo] 2zt o) 69%, 17.9%, 2|31 39.7% 71k

o



o we 7 o & Vel ITtHTable 4). o] 2|3t Aut= #3 107-17
o] TAFR) BFvE T KR Brp g2 ES By
8kl Q& 7Hs A S HolS s ATE, 5 107-170] Bl 3
78‘ 1- O

q_

P BT HEE e 4 gl AE RAST annotation
& B9 @ 107173} BE 29 2520 faA=Re A
I A7 T E subsystemS 21918 4 Q1SItH(Table 4). o
T 107-1"2 2 ER7av FUe HE 44 84 o {A)
2l flaA (flagellin protein A), figB&} C (Flagellar basal-body
rod protein B, C), FliE (Flagellar hook-basal body complex
protein E), Z12] 31 FtsI (Peptidoglycan synthetase)E X.-3-5}31

oz 9
w7

gl

2
3

= &0l T o] 107-179] | 24 7o) =
ZE A, 2 ARl A ARSR AR e A =
o] ojg| ¢ AL & Al Tk

PHASTER tool (Arndt et al., 2016)=2 ©]-8-3F w=+ 107-17¢]
FAA Y 23X (prophage) 4129 B A1} phage integrase
O THAE vho| A Thl Aol B E|QIA|eh, 11 ) = u}
A Aol A wIEH 3] &R1E = it FFA AL YA E(capsid)
chl A = polymerase} tail i} 22 245t Hlo|HAE o]
T AR LS F7EE HAEA] oot ot 107-179]
A= Addsdo] fle Eet Z2ubx] A gdvke 23s}
= Ao g IRIFSIt. F7t2 Yo BA =5 o] g-sto] &
A BT A 23 ZEuA] A S S Ao

o
L
el

e

r

Q= A o7 3F1 ]9l 11, P donghaensis DSM 222767 (225} E EFTAA 47] g2 9] B¢ = $Hd3) L2 u)
A kg AelE RE 2AwFEe) 4 Wesh Ay A Ago] ShlE Stk (Table S1). Rl A4S 0] A}
Table 4. RAST subsystem features and counts of strain 107-1" and related species

RAST subsystem features 1 2 3 4 5 6
Cofactors, vitamins, prosthetic groups, pigments 136 106 126 127 130 133
Cell wall and capsule 47 39 41 37 47 59
Virulence, disease and defense 59 45 46 42 41 43
Potassium metabolism 2 2 7 8 5 6
Miscellaneous 28 22 24 23 30 26
Phages, prophages, transposable elements, plasmids 1 0 4 0 0 5
Membrane transport 64 58 65 65 62 65
Iron acquisition and metabolism 17 14 24 22 15 12
RNA metabolism 61 53 49 49 44 46
Nucleosides and nucleotides 113 98 108 108 88 93
Protein metabolism 245 145 170 164 164 170
Cell division and cell cycle 3 3 3 3 3 3
Motility and chemotaxis 7 6 6 6 5 6
Regulation and cell signaling 22 19 18 20 18 18
DNA metabolism 79 57 58 62 56 54
Fatty acids, lipids, and Isoprenoids 82 88 81 75 60 60
Nitrogen metabolism 9 9 9 9 10 10
Dormancy and sporulation 1 9 9 9 9 9
Respiration 57 38 45 41 39 39
Stress response 56 53 55 56 55 70
Metabolism of aromatic compounds 7 5 5 5 5 9
Amino acids and derivatives 310 267 263 267 268 266
Sulfur metabolism 9 9 7 7 6 6
Phosphorus metabolism 1 8 25 27 24 24
Carbohydrates 271 194 202 196 201 199
Total subsystems 1707 1347 1450 1428 1385 1431

Taxa: 1, Strain 107-17; 2, P. ruber CW1T; 3, P. faecalis KCTC 33580"; 4, P. kocurii ATCC 43650%; 5, P. donghaensis DSM 22276, 6, P.

halocryophilus DSM 24743,
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P. kocurii ATCC 436507

Planococcus sp. 107-17

Fig. 4. Core, accessory, and unique gene cluster count of strain
107-1" and related species.

HAE ffsl <5 AlZujoll A 8<t/d(lytic cycle) Ex= -84
(Iysogeny cycle) BEARS 7HA|= &3] 7|42 EA|= LefA
=l AR olofl tlshe] =0 WA/ a 2ol =
u] x| (Fortier and Sekulovic, 2013), Lol £F7F |22 &
A5 g5t Fa% T2 sho] S0 A T X 2
of 23, 2kl Y7tz 35713 (co-evolve)EA == 214]
=31 QltiMenouni et al., 2015). o] &gt ZHAA] o5+ 107-17
I B A ERTEY FAACA A S 22 at
A M EES Tes] A gpAjHte] 2250 P& A to] ofd
Q8 7|7t Fet ol st A Agtele 2R &
Aoz sfAe 4 qlom, A=A 1 54 9] ou|E 23] o]
ok A& B7HSSHAINL, o] 25 H %5 Alato] A AE S
FA] EATE ap|uto] 2] 250 259 A A2 of A <530
A Mgk mgo] H3lS A 55 HEslE 4= )& Aot
antiSMASHE o|-83t <+ 107-17¢] 22} tiAbiE A &
A 28 2E &A1 A3} Minimum Information about a Bio-
synthetic Gene cluster (MIBiG database; Satria et al., 2020) T
o[efullo] 2 tH] 83% fAHEE 7HA|= 243 7ERE kol =
Ak R A Sel2Eeh 2o AEE TASHE 59 94
A= CrtNa (4,4'-diapophytoene desaturase, 59% of identity),
CrtM (4,4'-diapophytoene synthase, 50%), CrtNb (hydroxyd-
iaponeurosporene desaturase, 54%), Z1#] 31 GT (putative gly-
cosyl transferase, 48%) 5-°] At w+= 107-172 F=
FREC] RAA, T A5} Y, 123 opuliedt 4
o] §AEE H]3Ls}7] $151e] DDGC, ANI, AAIL GH& AHE3H
A3t} 2¥2F 20.3-34.8%, 77.87-86.9%, 12|11l 73.61-92.75%
o] H91E HER )lek(Table 1). ol2iet 2= & ] 27

£ F23}= dDDH, ANI, AAT G-AM=, ZF2F 70%, 95%, 95%
(Konstantinidis and Tiedje, 2005) ©]3}2] A2, o+ 107-1T
o] FxAFEW TR = M= 5 o SR s J
El=g

s 42 B8l 4 107-1"¢ 2 £74s0] 55
(core), Y F-(accessory), 5°]2 (unique) 2.2 7}A] = Tl 2] A
S TS dat B E sl FE YO E B3t core T
A XY SHAEH 176970, 45 FFE0] /-3t accessory T
WA A D S22 1,4357), 12]aL 2 st 7F BolFlor |
-3 unique T A G S AE7F 24 115700l A 2 208
2 2RI AUATHFig. 4). 5 107-172] FHA oA So]& e
2 2FQ1% unique T A2 2127 2, hypothetical protein, =
7550l Heks] A A b2 Tl A So] S AHA| 81l e
o, o5 o|¢] theket 7149 Aks}, SRk Sufjoh= AlS)
3kl @4 T8 Gfo/ldh/MocA family oxidoreductase (Taber-
man et al., 2016), macrolide | SAYA| & F-2]3}5]+= macrolide
2'-phosphotransferase (Taniguchi et al., 2004) 5 T}t =5,
Sl o Th A Eo] 2% }ltK(Table S2).

2 Aol oty AES Fol - 107-179) 2734
S4& 2AkSt, 2t 107-1"2 At e & 77he: ¢ &
FoE9 545 vl EA51% om, o] & F8f ERlE o5
1 EE - 5olA B/ 719ksto] 9t 107-17¢] Planococ-
cus %50 31 F(specics)EHS] 415 ER-221S Slelgic.
& Aol 7 w5 107-172 =& Al E (Korean
Collection of Type Cultures, KCTC)o]| 71&(7|el¥1 % KCTC
43422) RE8EGAL, A fAA9E 16S rRNA 42 A E
2 77 GAA WS CP0909773 -4 M5 OM3196292
NCBI GenBank database©f] ==3}%ith.

Al AL

A
le)
& WX A= P 714 AER2022029)9] AL ol 5
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Table S1. Detected prophages of Planococcus sp. 107-1" and related species

Taxon name Region Length (Kb) Completeness Proteins Most Common Phage
Planococcus sp. 107-17 1 31 incomplete 9  PHAGE_Brevib_Jimmer2_NC_041976
1 6.8 incomplete 8 PHAGE_Bacill_SP_15_NC_031245
P. ruber CW1T 2 7.6 incomplete 9 PHAGE_Bacill_G_NC_023719
3 9.7 incomplete 9 PHAGE_Synech S_SKS1_NC_020851
1 39.3  incomplete 25 PHAGE_Thermu OH2 NC 021784
. 2 5.9 incomplete 9 PHAGE_Bacill_ G_NC 023719
P, faecalis KCTC 335807 ) .
3 40.3 intact 72  PHAGE_Bacill_PM1_NC_020883
4 5.6 incomplete 8 PHAGE_Synech ACG_2014f NC_047713
1 9.7 incomplete 9  PHAGE_Prochl P_SSM2_NC_006883
2 6.9 incomplete 8 PHAGE_Staphy PH15 _NC_008723
P, kocuriiATCC 436507 3 7.6 incomplete 9 PHAGE_Bacil_G_NC_023719
4 7.9 incomplete 8 PHAGE_Mycoba_Sheen NC 028914
5 8.2 incomplete 9 PHAGE_Lactob_Semele_NC_047926
1 7.4 incomplete 10 PHAGE_Entero_vB_EcoM_VR20_NC_028894
2 7.8 incomplete 7  PHAGE_Mycoba_Sheen NC_028914
. 3 7.6 incomplete 9 PHAGE_Bacil_G_NC_023719
P. donghaensis DSM 222767 .
4 9.7 incomplete 9  PHAGE_Prochl_P_SSM2_NC_006883
5 8.2 incomplete 9 PHAGE_Gordon_Monty NC_030924
6 10 incomplete 9 PHAGE_Plankt_PaV_LD_NC_016564
P. halocryophilus DSM 247431 1 56.4 fntact 69 PHAGE_BaciII_PM1_NC_02088.3
2 121 incomplete 14 PHAGE_Escher_vB_EcoM_Schickermooser NC_048196
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Table S2. Unique proteins of Planococcus sp. 107-1"

Protein Name

Count Protein Name

Count

hypothetical protein

Multispecies: hypothetical protein

Gfo/ldh/MocA family oxidoreductase

Site-specific integrase

Macrolide 2'-phosphotransferase

PhzF family phenazine biosynthesis protein
Glycosyltransferase family 4 protein

CPBP family intramembrane metalloprotease
Restriction endonuclease subunit S
Glycosyltransferase

S-layer homology domain-containing protein

P-loop NTPase fold protein

Ycil family protein

DUF4065 domain-containing protein

Multispecies: YesK-like family protein

DUF3732 domain-containing protein

Alpha/beta hydrolase

type | restriction-modification system subunit M
Multispecies: DUF6262 family protein

YafY family transcriptional regulator

UPF0158 family protein

PAS domain-containing protein

Extracellular solute-binding protein

Sigma-70 family RNA polymerase sigma factor

Sigma factor regulator N-terminal domain-containing protein
Multispecies: DUF3592 domain-containing protein
MFS transporter

Right-handed parallel beta-helix repeat-containing protein
Amidohydrolase family protein

N-acetyltransferase

DinB family protein

M20/M25/M40 family metallo-hydrolase

zf-HC2 domain-containing protein
Nucleotidyltransferase domain-containing protein
DNA-binding protein

5-methylcytosine-specific restriction endonuclease system
Specificity protein McrC

Helix-turn-helix transcriptional regulator

ATP-binding protein

DUF4230 domain-containing protein

Anti-sigma factor C-terminal domain-containing protein
Aminoglycoside 6-adenylyltransferase

Sodium:solute symporter family protein

DUF6521 family protein

PrpR N-terminal domain-containing protein
Multispecies: lincosamide nucleotidyltransferase Lnu(G)
SRPBCC family protein

BgIG family transcription antiterminator

DUF3278 domain-containing protein
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Beta-lactamase family protein
TIR domain-containing protein

UDP-N-acetylglucosamine 2-epimerase (non-hydrolyzing)

Multispecies: site-specific integrase
DUF3883 domain-containing protein
Regulatory YrvL family protein

Multispecies: EcsC family protein

DUF5516 domain-containing protein

CadD family cadmium resistance transporter
DUF2000 domain-containing protein

TatD family hydrolase

TetR/AcrR family transcriptional regulator
TIM barrel protein

BatA and WFA domain-containing protein
Type A chloramphenicol O-acetyltransferase
Multispecies: DUF2188 domain-containing protein
L-fuculose-phosphate aldolase

Thiamine pyrophosphate-binding protein
DUF927 domain-containing protein
DUF3953 domain-containing protein

ABC transporter permease

Helix-turn-helix domain-containing protein
XRE family transcriptional regulator

PIN-like domain-containing protein

EVE domain-containing protein

KAP family NTPase

GNAT family N-acetyltransferase

DUF2071 domain-containing protein
Carbohydrate ABC transporter permease
Aminoglycoside phosphotransferase family protein
DUF2357 domain-containing protein
DegT/DnrJ/EryC1/StrS family aminotransferase
DsbA family protein

DEAD/DEAH box helicase

DUF1232 domain-containing protein

SMI1/KNR4 family protein

Iron chaperone

LysE family transporter

VOC family protein

Capsular polysaccharide biosynthesis protein CapF
Monooxygenase

3-hexulose-6-phosphate synthase

FtsX-like permease family protein

Aminotransferase class V-fold PLP-dependent enzyme
Glucose starvation-inducible protein B

Multispecies: Imo0937 family membrane protein
Multispecies: stressosome-associated protein Prli42
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