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ABSTRACT: A marine bacterium, designated as strain 50C-3, was isolated from a seawater sample collected from the East Sea of South
Korea. The strain is a Gram-negative, aerobic, yellow colored polar-flagellated bacterium that grows at 20-50°C and pH 5.5-8.5. Optimal
growth occurred at 40-50°C, at pH 6.5-7.5, and in the presence of 2% (w/v) NaCl. Based on 165 rRNA gene sequence similarity, the isolate
was considered to represent a member of the genus Ruegeria. The result of this analysis showed that strain 50C-3 shared 99.4% and
96.98% sequence similarity with Ruegeria intermedia CC-Gl MAT-2" and Ruegeria lacuscaerulensis|TI-1 157", respectively. Furthermore,
strain 50C-3 showed clear differences from related strains in terms of several characteristics such as motility, carbon utilization,
enzyme production, etc. The DNA G+C content was 66.7 mol%. Chemotaxonomic analysis indicated ubiquinone-10 (Q-10) as the
predominant respiratory quinone. Based on phenotypic, chemotaxonomic, and phylogenetic characteristics, the isolate represents a
novel variant of the Ruegeria intermedia CC-GIMAT-2", for which we named Ruegeria sp. 50C-3 (KCTC23890=DSM25519). Strain 50C-3
did not produce cellulase and agarase, but produced alkaline phosphatase, a-galactosidase, and B-galactosidase. The three enzymes
showed stable activities even at 50°C and thus regarded as thermostable enzymes. Especially, the B-galactosidase activity enhanced by
1.9 times at 50°C than that at 37°C, which may be very useful for industrial application.
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Ruegeria 4(genus)-2 Uchino “5{(Uchino et al., 1998)¢ 2] (Martens ef al., 2006). T, Silicibacter <:0] Z3tEo] JH

3] 2| %22 AotE|l o, o) Ao]| HAE AT £ Agrobacterium Silicibacter lacuscaerulensi®} Silicibacter pomeroyitv= Z}Z}
atlanticum, Agrobacterium gelatinovorum, Roseobacter algicola Ruegeria lacuscaerulensis?} Ruegeria pomeroyi = A E- 55
(Riiger and Hofle, 1992)E5 ZIZ} type speciesQ] Ruegeria ATHYietal.,2007). DAY 7}R], Ruegeria <0l +=127]2] %21
atlantica, Ruegeria gelatinovorans, Ruegeria algicola 2 T}A| R. atlantica (Uchino et al., 1998), R. lacuscaerulensis, R.
HH3}o] Ruegeria <50l EEFAFAT) o3, R. gelatinovorans pomeroyi (Yiet al.,2007), R. mobilis (Muramatsu et al., 2007),
= Thalassobius gelatinovorus & A 55 %)) 31(Arahal ef al., R. scottomollicae (Vandecandelaere et al., 2008), R. marina (Huo

2005) R. algicola 9 A| Marinovum algicola® A E-F=| ATt et al., 2011), R. faecimaris (Oh et al., 2011), R. halocynthia

(Kimet al., 2012), R. conchae (Lee et al., 2012), R. arenilitoris
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It & (rod-shaped) &] 371/ 1eh-5/d H]337Hd AltolH,
catalase-SFAJ, oxidase-%FA], DNA G+C 3+2F8 55%68%
ol &3h= Aoz Ao A Uek(Yietal., 2007). 11274 240
A B3t R. lacuscaerulensisE A 28t 2= Ruegeria -2 3l
4= k7 of| A B2 ] % th(Petursdottir and Kristjansson, 1997).
A7) Ruegeria 450 gt Q=i F423Ho| HILE| Q)
o, o] F-o] HREE m] Y& ol et Wi-g-oloh L %] o
HEL R pomeroyi w50l I3t =50 2 dimethylsulfonio-
propionate (DMSP), polyphosphate 2] T A} 74 Z(Achbergerova
and Nahalka, 2014; Brummett ef al., 2015), algicidal lactones
A (Ricleaet al., 2012), A A W 32 2 g2 E4)(Christie-
Oleza et al., 2012) 5-of T g -0l whabA Ruegeria &
O] Ae)7}A] AETHA &/ ol e A+t A Bl Eof §)
2 otk 2 Aol A=, digtil=r &3 dffollA et
Ruegeria < v|A= 29| iH7ob2] 573} o] w57t kel &

4 AAre) £ Wto] 714t

etl= ST &4 el sljE A3l ske] bl
107-107° .2 )43} & Marine Broth 2216 (MB, Difco) & o
AR of] =k SFSATE. A A 8l 2] A 22 agar T Alof A1
2.0f] oFA3F0.8% (w/v) gelrite (Duchefa)E 71510 A|ZS
AT} =g Al 2] = 50°C o) A 2 47l st o,
A3 F2YE AE- MB HI A ufR]of] A2 0= A
tfuFsto] A v ES E ekt o] F shel =

2US 500307 B, 2 A7) Agstet

16S rRNA RTIXt ME sliiE ! AlST HME

w5 50C-35 MB AAE}A]of] FE5}aL 50°Cof| A 247E
R i &F 5= 15,000 rpmof| A 1027+ A2 2] sho] oA Th&
3lpsigint. S oA =R E A A DNAE Genomic DNA
extraction kit (DyneBio) & S23}¢] PCR & S & A3}
t}. 16S rRNA §A A= bacterial universal primer (27F 2}
1492R)E Al&-310] S$E3]%) S H(Stackebrandt and Goebel,
1994), ZZ 5] DNA ©H-2 pGEM-T easy vector (Promega)©]|
S22 9 F 971N DS LA HAIE 168 RNA 4
2} A G- GenBankol] Q237690 ©. & S-25}%] © 1, National
Center for Biotechnology Information (NCBI) 2] BlastN program
(Altschul et al., 1997)& A-&-35}o] GenBank database 2] % &

2R A7I1M L) e AAHE skt EEZTaxon
database (http://www.eztaxon.org/) 25 €| & #52] 16S
IRNA 072} 428 Shusto] AFBAA QP4 L B4
3t EHChun ef al., 2007). BHE H7]ADE 7H2] Multi
alignment+= ClustalW program (Thompson et al., 1994)2 A}
2519 11 5'-31} 3'- 2 ek9) gap-& BioEdit program (Hall, 1999)
o2 ARSI L) AsHA 7| 2l(evolutionary distance matrix)+=
Kimura’s two-parameter evolutionary model (Kimura, 1983)
of oJ3l| AAFs}S A1, Neighbour-joining (NJ) H(Saitou and
Nei, 1987) 0.2 #1212 A|2Fs}5r) 412 Z(bootstrap value)=
1,0003] o] A3 ALz 258 AEA tree 5 A 2Fsko] A4k
ahaic

I

% 50C-32] SEHE-MalE EA 2

it
d

ok
ok

155 50C-32 Gram stain kit (BD)E AF&-5}o] G
)72 2 WSkt o= 50C-3 9] 3t A 7] W 2eF e
HE O] §-5= 247 FH A R o A viE A AIE 1%
phosphotungstic acid 2 GM3t & =114 2}& n] 7 (JEM1010,
JEOL)©.2 PHstoic). Shael ALg 0l Wb, EAAA 5]
M)A EAJL APl 20NEL} API ZYM kit (bioMérieux) S A}
galo] AlzAe] ) Wol we} etk w, AT WA
o NaCl-& HE% & 2%7} B =& H71ato] 50°Co]| A] 2441 7F
HOFET F BBk 35 S0C-39] A4 B4, NaCl 3
Z21 0-10% (Wi, 1% 7H2) 7} | &2 2 7)51 MB-gelrite 3
AR o] =5 A ET T4 Y7 vl etsto] S
140k pH R15}o] mH2 52 50C-3.©] A4S, pH 5.0-pH 10.0
(pH 0.5 742 9] HRA 4|2 whso] 52 A5 549

e eFstel S wEst ol =Rt v of 2ol whE A3
o] 4% A=g sk

50C-3 @ro| dalet 54 24

Aystetal £/ A oll= ot 50C-35 MB-gelrite H#IL
AR 2= 40°Cof| A 2 47l &F 5 3]l A S ARSI
Isoprenoid quinones-2 % & A} 114 WA I 2 0lE 18
1(reverse phase High Performance Liquid Chromatography)
2 B39 tKomagata and Suzuki, 1987). oA 2] A AR
| El-o| ~AE| 5} A 7] fatty acid methyl esters (FAME) Z¢H&
2 Microbial Identification system (MIDI) 2] x| of whe} 7}
A 2ulE 1 9] (gas chromatography) 41 o 2 BX31%0
TH(Sasser, 1990). Genomic DNA ] G+C k2 oA} 314 off
A A 2ulE 181 E 0]-8-5}9 thMesbah er al., 1989).
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T2 50C-32| ARt U FA AAKS

OL-

r|1

M

5= 50C-3-2- ASW (Artificial Sea Water)-YP [6.1 g Tris
base, 12.3 g MgSO4, 0.74 g KC1, 0.13 g (NH4),HPO4, 17.5 g
NaCl, 0.14 g CaCl,, 1% yeast extract, 0.3% bacto peptone; per
L; pH 7.2] A6 2] of] 115171 28°C, 37°C, 50°Col| 4 72 5
ot A% Hj B AA(180 rpm), WHAIZE 7HA 0 = HES A

etk 2 ME2] FHEE 600 nmof| Al 27(0Dso) 51
RZ 0] A AR 7, 15,000 rpmoj| A 10E-7F

Y=g 2HIY
AR T AE AE T Aste] ik BHS ZH1
t} Agarase 842412 0.2% agarose S 7] A 2 3}l 20 mM
Tris-Cl (pH 7.0) £F3002- L8510 40°Cof|A] 1S A7) &
3,5-dinitrosalicylic acid (DNS)®¥(Temuujin et al., 2012) 0.2
540 nm )| 4| 3= (0Ds40) & =74 5%t} Galactosidase 2
2 o] FHhA1-g 7] & 9l p-nitrophenyl a-D-galactopyranoside
@} p-nitrophenyl B-D-galactopyranoside-& ZHZ} ARE5}od, o
-D-galactosidase 2 B-D-galactosidase SA2 =S435t
HH-3-2H391(100 mM potassium phosphate; pH 7.0, 10 mM
KCI, 1 mM MgSOs) 500 plo]] 712 -89 (p-nitrophenyl o/B-D-
galactopyranoside, 4 mg/ml) 200 pl& 4o 40°Co| A 5 B7t
225 FHSAIZT ZF 7] o Yol A &gt Ei?ﬂ 500

£ 4]0] 37°C, 50°Co|A] 1527 ¥H--AI T ¥ 1 M
Na2C03 £ 500 pl2 Ho] HX|A|7] 1, 420 nmof A ] S =
(ODyo) 2 7| A 2 X-E| -§-2] % p-nitrophenol 2] %42 =43}
t}. Alkaline phosphatase &-43-2 galactosidase &4 A 1
AR o & S48l
(PNPP), BF-3-242-04.2- 150 mM Tris-Cl (pH 8.8)-& A&}t

fu

, 7122 p-nitrophenyl phosphate

(A)

Z4

Zonp A 0E

=<

=

T+ 50C-32| ey £

5 50C-3 Al 2= I-24, S goln, SAHEE 4
11 QJti(Fig. 1). 50C-3-2 3 7]A] u|AEo]H, 1-4% (w/v) NaCl
Z7) sfof| A AAsH, A NaCl 5= 2% (w/v)©] 1L, NaCl
o] GIAU 5% (wiv) o) =l A= e 4= ik 50C-3
20_500Coﬂ/q XA} &k 4= 01 [e) u:] g;g] qxalxoL r= 40_5()°Co]

aL,4°C o8} = 55°C ool A= 44 & = Itk 1L pH
5.5-8.5 W91OlA] A4e 4= QLA H 6 44 phiz 6.5-7.50] v,
pH 5.0 2} pH 9.00| 4= A4 3HA] ekqket

TF 50C-32| ISl ket

=/

Z=50C-32 16S rRNA -§- 2%} KD EA A3k R. intermedia
CC-GIMAT-2"9} 714} =0 AMEX1(99.4%) S H ) v|=
] 3t 4= Q1= R. intermedia CC-GIMAT-2" ] 16S rRNA &
AR} A G2 % 1,334 97 2 97% Tk H] it Ao = ¢lx|qt, o]
=87 qto| tf= A Q1eict. 71 2] Ruegeria %
59| 16S IRNA -2} A F-2 50-C 2} H| w32 o A5/ 0]
97% 013} - R. lacuscaerulensis ITI-1157" (96.9%), R. atlantica
IAM 14463" (95.9%), R. pomeroyi DSS-3" (95.5%), R.
halocynthia MA1-6" (95.2%) - & LR} AukA o & 16S
RNA 212 A F o] Afs/do] 7129 EEa72} BlaL A
98.7%o0]3}o]™ AlZ£ 0o & Q& s}ar Q)th(Stackebrandt and

R =

Goebel, 1994; Stackebrandt and Ebers, 2006). wahA], 5=
50C-3-2 R. intermedia CC-GIMAT—ZTQ} e Zo|| &3l =H
FTO & o= Sk

Fig. 1. Colony morphology and transmission electron microscopy (TEM) of strain 50C-3. The strain was grown on marine broth 2216-gelrite plates at 50°C
for 2 days. (A) Colony morphology on the plate. (B) TEM analysis of the cell after negative staining.
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42|:Ruegeria lacuscaerulensis 1TI-1157(T)
16 Ruegeria atlantica IAM 14463(T)

86 Ruegeria arenilitoris G-M8(T)
7 _|7 Pseudoruegeria aquimaris SW-255(T)
7 Ruegeria halocynthiae MA1-6(T)
21| Ruegeria pomeroyi DSS-3(T)

Leisingera caerulea CCUG 55859(T)

66 43

Thalassobius aestuarii JC2049(T)

80
5l

Shimia biformata CC-AMW-C(T)

100 |—| Ruegeria uljiensis S0C-3

Shimia isoporae SW6(T)

Ruegeria conchae TW15(T)

Ruegeria intermedia CC-GIMAT-2(T)

Marivita geojedonensis DPG-138(T)

97

0.005

Lutimaribacter saemankumensis SMK-117(T)

96 l— Lutimaribacter pacificus W11-2B(T)

Fig. 2. Neighbor-joining tree based on 16S rRNA gene sequences showing the relationships between strain SOC-3 and the type strains of the genus Ruegeria.
The percentages of replicate trees in which the associated taxa clustered together in the bootstrap test (1,000 replicates) are shown next to the branches. The
tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary
distances were computed using the Kimura’s 2-parameter method and are in the units of the number of base substitutions per site.
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Fig. 3. Cell growth of S0C-3 in ASW (Artificial Sea Water)-YP broth
depending on cultivation time at three different temperatures. All data
shown are mean values (P<0.05) from at least three replicate experiments.
(9) 28°C, (A) 37°C, (@) 50°C.

16S rRNA §AA} A F-E 7|22 ZFAJSE NI AlE4(phy-
logenetic tree) | A= 50C-33} R. intermedia CC-GIMAT-2"
7} T2 Ruegeria F53= A 8] LR == X3t A&
Ho]FEQItH(Fig. 2). o] 5 A=K E] £8]=50C-3 #+F7}R.
intermedia CC-GIMAT-2" 353329 Ho| o}&(subspecies)
A Ao o Afst it

3.0
g T
A 2.5
o
~ 2.0
2
Z 15
Q
&
o 10
g
S
: 0.5 1
m
0.0 !
Alkaline a-galactosidase B-galactosidase
phosphatase

Enzyme reaction

Fig. 4. Alkaline phosphatase, o-galactosidase, and p-galactosidase activities
in the crude extract of culture broth of S0C-3. The 50C-3 was cultured in
ASW-YP broth at 28°C for 5 days and crude enzyme was prepared by
removing the cell. The enzyme activities were measured at 37°C (white
bar) and 50°C (black bar). All data shown are mean values (P<0.05) from
at least three replicate experiments.

= 50C-329| Mglsid EM

Ruegeria %9] Th2 A%} SA5HA) 5039 Fagt
isoprenoid F+=2- ubiquinone-100] %1 th(Huo et al., 2011;
Kim et al., 2012, 2014; Kémpfer et al., 2013). Ruegeria 2] 5
8 A3 AYAES Cisqw7¢2} 11-methyl Cigq07c 2 EI1E Q)
=d|(Muramatsu ef al., 2007; Oh et al., 2011; Park and Yoon,
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2012), 50C-3 2] A3z A[HPAF S A] Cis07c¢ (48.50%) 2} 11-methyl
Cisaw7¢ (10.53%)0] FAE S 2 AEEUth 50C-3 +F9
DNA G+C 342 66.7%2 2115 Ruegeria 52 DNA G+C
ShaF HH 2](55-68 mol%)o]] <319 th(Uchino ef al., 1998;

Vandecandelaere ef al., 2008). £3] 50C-3 5= 16S tRNA
SRR A A o] 7 =8 R. intermedia2} T F-5-2] &
B5h4 EAo] kATl A W] o]t _,_%Hg 7r
=t A ollA gHg 2fo] & HATHFig. 1B). aaZHdof|A]
= 50C-3 = a-galactosidase 2! 3-galactosidase 92
L, 5 AP0 R FEgS o 8517 Farhs WolA R,
intermedia®} B-rggF 2Fo]d-S E I tKTable 1). o123 4
512, e|alA, Aslela B4 B4 Ax) 5003 Rl BE
22201 R. intermedia CC-GIMAT-2"9}=t}2 o}z oz A&
A)5)et.

To
o

3 50C-39| 4% £

H LA A]gol| A Bl Sie i, S0C-3 o= MB Hjj 4],

ASW-YP vjjZ]o]| A= Ag4sh= Hh4, LB (Luria Bertani), ASW
HiR o A= g AFsHA] R AEE Alofl= MB H =] &}
ASW-YP HX|oll4 4e melen], MB wjx| mrhs
ASW-YP vl Z]ofl 4] B -2 A4S Lrepirt.

ASW-YP fiz|ofl 4] vk Eefsto] Hjof3lE u, 28°C

oA 7Y 2L AL H Y=t AX S HRPF o2 A o)
57k -6 dA ol 2| /dHODso=1.36) E it 37°C

ol 4 HOYRE 7o = WA Agsto] vy 1 Aol ) g
ZHODgoo=1.09)2- K91 5 XA 3] Al iz W=7} 425} 50°C
o A ul Rt 7 f-oll t= w2 A] A 7Fsto] v F 1 Aol X /3

4(ODgoi=0.14) & H.Q1 5 A A 3] 7=k ATt. whaha] 3t9]
29 2= 28°Col AJk, i FAIZEE ARt A1 E
B2 37°Cof| A HjoFsh= Ao] £ o & wekslgich

T 50C-30] ik ZH[sH= 240 £Y
T vk wo] th2 AT o 2 HE Ho) AR B
9128°C, 5 vl O RFE M S 8] AA T B

Table 1. Phenotypic and chemotaxonomic characteristics that differentiate strain 50C-3 from Ruegeria species. Strains: 1, strain 50C-3; 2, Ruegeria
intermedia CC-GIMAT-2" (Kampfer et al., 2013); 3, Ruegeria lacuscaerulensis 1 TI-1 157" (Petursdottir et al., 1997; Yoon et al., 2007); 4, Ruegeria atlantica

IAM 14463" (Riiger and Hofle, 1992; Yoon et al., 2007); 5, Ruegeria pomeroyi DSS-3" (Yietal.,2007). Symbols: +, positive reaction;

W, weak positive

-, negative reaction;

Characeristics 1
Coastal seawater
100

yellow

Origin
16S rRNA gene sequence similarity
Colony color
Motility +
Growth at:
4°C -
50°C +
0% NaCl -
5% NaCl -
Nitrate reduction -
Hydrolysis of:
Aesculin +
Gelatin -
Enzymatic activities
a-Galactosidase
Acid phosphatase
B-Galactosidase
o-Glucosidase -
Utilization of:
D-Glucose -
L-Arabinose -
Mannose -

Maltose -

2

Coastal hot spring
99.4

cream

3 4 5
Coastal seawater
95.5

Marine sediment
95.99

Geothermal lake
96.98
tan

colorless cream

- - +

=32l A Als2d Al3E



312 0| ME Ruegeriasp. S0C-32) & 2 LHEA SA At - 349

ZZZ M (crude-extract) S A| Z5FG T Z2FEH o EA 5=
o] 2| B8l & A (hydrolytic enzymes) EHAJ-2- =7 5F A1}, skim
milkU casein 23] 5-2-& A ELLA] o9t 0] =50C-3
7 50 2 TAE LB vjK)o) 4 A o
olF-& AWl & 4 U2 AL E AR EF cellulase,
agarase SA = A3 THAE R $otet 3FA|9F 2kt alkaline
phosphatase &4 o] 2= =1, A4 50°C (ODay=
0.075) 2t} 37°C (OD420=0.084) 0| A HF--A| & wj] oF7F =
718+ ). o-Galactosidase E4d-2 B %] 7331 LERE O™,
AATA]L AA] 50°C (ODy0=0.759) 2.t} 37°C (OD42=0.766)
of| Al REGAIZLS wf mlAlSHAl S7st it Solgh A2 o=
733l B-galactosidase A o] W& E oW, G482 37°C
(OD4a=1.276) 2.t} 50°C (ODan=2.424) 0] A B #15] Z7K1.9
HH)@]_oq’ o] ar 50°C°ﬂHE o]—x4 Z4 [e) EZ]—_Q.E]— 2= 01 LS q.]
dda4Y Ao R #edE it Alkaline phosphatase 2} o-
galactosidase = 37°C 2} 50°Cof| 4] &) &4 =}o] 7} nju|glt 2 1}
2RE, o] Faak YEH aad7tsdol 2 AR AR
=3

B-Galactosidase= JEZ O E HEQAE ZTE QA9
EE‘%}QE A A v EA S oA Le 3o
She 23 4TS gtk B3 fEEWS s A 59
Xﬂﬂ—or% Az L 718 FA1F Azl FE sHA A El= &
Ao]t}, o] Qo i, TthoFgt 7152 ZH= galactooligosaccharides
A| Z(Sangwan et al., 2015), 1] & steviolbioside $H4d(Chen
et al., 2016), steroidal saponins®] ZetE A3 Zhang et al.,
2016) 5ol = o|-§-=|H, Z|Foll= 1A 9] =3} W of 2 ¥ 2|5}
2 A=W ] dgho 2 ohelt AE7E g of X AL ik

(Zhou et al., 2015).
Mesophile R tl= 1124 u]|R-E-2] Ruegeria Zof T3t A
7} A 2] o] 2ol 2] 2

OFE S 7RIS, 2 AT of 2 7}
A JYHOR ZaT G EAS R BRI AT 5 9)
£ 715 2ol FIE T, 5003 A7k
AH T AL Tt g A7 P asie)

1o

= E3IOE 27 O HSHE R E 50-C2 W S
Fefatack 50-C At -9, 5714 Aol
o 044 T2k I, THALE 2 ool
o] FFE20-50°C, pH 5.5-8.5 W $Joi| 4] 2Hefed, v]
el 40—50°C, pH 6.5-7.5, 2% (w/v) NaCloj| A %] & A

Ul

LA ] 312

FaHel

t}. 16S rRNA §-A4 A g BAAT}50C-3
220]| £53}= R. intermedia CC-GIMAT-2", R. lacuscaerulensis
ITI-1 157T94 16S rRNA -3-AZ} A Gt 7171 99.4%, 96.98% A
FAe BTk IEU 5003 #AEE S5 A, shaol 8 d,
552 S| Aelst B0l £ 2ok We
o= EALS H 9t} 50C-3 #+322] DNA G+C content=66.7
mol%©] 1, 5= Q Strespiratory quinone-2 ubiquinone-10 (Q-10)
0] 04]:]- 0]9,]- 71-_9_ & ]:4-]‘6‘1—7(4 AR ﬂ‘?ﬂ—l% [¢) X—]‘B‘]—X% E_/K-LO_ H]E’.
01—01 50C-3 == R. intermedia CC-GIMAT-2" 9} 7+-2- =0
= |22 M0 & ThE|H Ruegeria sp. 50C-3 0 2 Y5}
ME}(KCTC23 890 =DSM25519). 50C-3 === cellulase, agarase
gL QIRIAHL alkaline phosphatase, a-galactosidase, 3
-galactosidase & AJAFSF AL 0] 5 WG 50°Cof| A = EHAJo] =
S HEE ey Ao s A} 53], B-galactosidase 2]
78§-37°Cof| A K} 50°Cof| A o] &/ o] 1.98) F7lste] A4
o7 ggAdo] Ao r aiE:

T+ Ruegeria

A

GenBank accession number and strain deposit

The GenBank/EMBL/DDBJ accession number for the 16S
rRNA gene sequence of strain 50C-3 is JQ237690. The strain
50C-3 was deposited in DSM (DSM25519) and KCTC
(KCTC23890).

TR &
B =0 e 20 E A ATAI(PI01129301) 2] XU 9
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