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ABSTRACT

RNay g g A FoA Beld uAES I, b3 d9S a5 deE A
o2 dHA 7|EY FHE R YFFY FALS =Y 7 Uv HA A5 @A
ojA Fa Ao ZEar 9t a-glucosidaser EFF3tE 4232 ZZA7|E &4
2, a-glucosidase Aa| A= AV &8t FF 9, @FsEd fFE¥= A

= A @A (Low density lipoprotein, LDL)2] A3 S ZAAA | gbA =2
AREE & ATt tyrosinases ¥ F-o] M-S AAsteE A4l Hepd AR %7
HE-g-o #-8-3h= & 4olH| tyrosinase &4 JAAE H|WAZ AFEE G Q) o]
H ATE AFE A9 dE 2a A5 ZdAEANA EEet Bacillus subtilis
C #F9 22 gAME FEEZ 07 2 v Jjd A8 249 7teAdE
AL grE staxt &9

=
AFAE oY 2 Agd Az 2AEANA 17719 FFE Felste] 7} w7

al

o} MiSeq & #3% (Illumina Inc, USA)S o] &3te] #5929 A FHAE 45
1478 €] contig®ll 4,170,746 bpe] A7IAE = 433872 FHAE 7R A5 &2
sttt ol E3 G + C =S 436% = & F AATH

Bacillus subtilis JNUCC 2z tARAE FEES A=
-glucosidase % tyrosinase A -z ojs] H7lstR o, ZHZF acarbose$t
arbuting o2 ARE3lTh a-glucosidase &4 A&l 7oA FFe] 23
AbEE FEE dxwe] B oA FE=3IC)# 2 A2 101.92 ng/mL, 100.94
ng/mLol Itk Tyrosinase &4 A8 F7lollA #59] 22k hAtE FE223 dix
T ICs#ke 27 66952 ug/mLet 79.23 pg/mLeldth. oW A= Bacillus
subtilis JNUCC 22} tjAFAHE F=ZE0] acarbose®t §AMSH S-S 7 om oA
o] Fko oEdtE AS WASAT. L3 Bacillus subtilis JNUCC 2%}t
AMEE FEE 9 tyrosinase 1A FAS o) Zw+¢l arbutin®. Ut oF3 &S A

oy F= & er S HAu wekd ZAEA NN Ze’ Bacilus
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Figure 1. Mechanism of hydrolysis of p—~NPG by a-glucosidase.
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Table 1. Composition of LB medium.

Media Composition Ratio (%) pH
Luria—Bertani medium Tryptone 1 7
Yeast Extract 0.5
Sodium chloride 1
Agar 1.5




SR

ot 7] 9139

3t o™ a-glucosidase #

AEERNE

249 7}

29 7t

oll
ol

%

i

=3
a

171w

A
H] v

oF

JIEERC N

K]

T

e

2

i

=273

3l

A&, 18] 3 tyrosinase A

=
¢}

i

1=
[}

g EdE 985 MEEAe 7}

bk o A

)

sk af

1=
[¢)

=2
i

2]

Gl

& it

a1z}

)



231 #F ¥ H AR

F ]
2ASANA B 7 #F

of &A HAMLE0 °C, 39)
Aok v F e

e H=e LB Al wj#] (Difco 244620) 20 mL
S 3§ AAREE 719, 12,000 rpm)E o] &3t
doz s A 1 F Feds Hke
glucosidase®} tyrosinaseE A dsl= Ao FHFE #ATS
At

_‘lo_



2.3.2. a—glucosidase A3 A A ¥

a—glucosidase A3 &4 =3 Pistia-Brueggeman G [31]9] WS WHE3s o] AL

g3, F8 TFTE9 a-glucosidase A S HIsH7] fEA E4AE a

of

—glucosidase (a-glucosidase from Saccharomyces cerevisiae, SIGMA G5003), ¥
H=Z 1X PBS buffer (Biosesang p2004, pH 7), 7|1d2Z% 5 mM p-NPG
(p—nitrophenyl-a-D-glucopyranoside, SIGMA N7006)& A}-&3tich. Ao 7}
zhe] w5 Wik 20 Lo H7ME 27 welldl 1.5 mM p-NPG 100 pL, 750 n
U/mL a-glucosidase 20 pL =22 713k ¥ 4wr8-S(37 °C, 10%) A7l T A

A4l 1 M Na,CO3 60 plLe ¥ 3 405 nmolA &3 F=74 (Microplate

AN
o
_0|L
9
<
fc)
Lo
ol
1>
lo
ot
()

reader, Sunrise, TECAN Austria GmbH)=
~glucosidase A3&S T3ttt a4 Al &4 (%) ofgle] Ao et ALksh
Gt} a-glucosidase &4 A3 &4 A ZtzF 3 3] o] FaAHJ, dolE+=

=
o F o+ EE HAEDE mAHJeH IC, #2 WY 37 dads
%]

o

)

(SigmaPlot version 12.0)el <3| F4

(4-B)(C-D)
A-B) 100

a-glucosidase inhibition (%) =

AR SUE Ya el BaE Arbstel el W d Fo Y

A

B: AR §WE 9 /dd 128 Astelr] Aol FRE
C:AEE ¥x 714 B&E Frhstel 7140 Wed Fo FI=
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2.3.3. Tyrosinase A& &4 A&

Tyrosinase A& &4 542 Yagi A [32]9] WHE W@ eto] ALEstd &2 o
TE9 tyrosinase Al &S HIFSHZ] fslA &A4AE Mushroom tyrosinase
(SIGMA T3824), 714 &2+ L-tyrosine (SIGMA T3754), {3 & 0.1 M potassium
phosphate buffer (pH 6.8)5 A}&3tdth AW 5 alFY 20 plLs H71s
7+7k2] welldl 2 mM L-tyrosine 130 uplL, 250 units/mL tyrosinase 50 pl <o %

A7Fstal FukE-5(37 °C) A7 5% A ®E 9 490 nmolA £ F 7

=

(Microplate reader, Sunrise, TECAN Austria GmbH)® &3 =5 A3, hx+
TBE G0 03 ~ 04 o =g wo] 3% ZEo® tyrosinase &4 A LS of

o] F2Ao uwal AAeLT tyrosinase &4 A3 A HAde 7zt 3 3 oA

FHHAAL, dHolH= F & £ FF AAED)E FAAJSH ICyx #2 HAAE

37 <are]= (SigmaPlot version 12.0)o] 93} F4 5 At}

: hibition () —
Tyrosinase inhibition (%) -5

A AR &5 Y 7 dd 45 HUbeke] 7ol whEg 4 %

B:Alg &viE Y 71dd 245 HUkshr] de F3 %=

C:AEE Ya 7ol aaE #7lste] 7o) vted 79 F3 =

D: AIRE ¥ 7|dd 845 FH7tsy] Ao $3 %
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2.4.1. A wiA] Az 2 uj g
AR Bl x]= M ] SEO [34]¢] W& Faste] S/l glucose (1 %), yeast

extract (1 %), KHyPO, (0.05 %), (NH4)»SO4 (0.05 %)E H7}sla pH 7202 %A
st & "Wt A E o] (121 °C, 15 #) A&t}

Table 2. Composition of metabolite medium.

Medium Composition Contents (%) pH
Metabolite medium Glucose 1 7.2
Yeast extract 1
KH>PO,4 0.05
(NH4)2504 0.05
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2.4.2. 22 dAE FEE A

B

LB (Difco 244620) <44 wj=]o #H& S HF3slo] Hu]%(aerobic condition, 30

°C, 1¥)= shtlvh. ear duf st

T,
_
o7

[0

I

1 mLE tHAF ¥iA] 50 mLel A Z 8o
o} 2| vl Y (aerobic condition, 30 °C, 74)< Atk 1 ¥ 300 mm filter paper
(ADVANTEC 01511300)& At&ste] wigFds del dAE AAS A 1 v 2
2 gARHE kol FEFe] 95 % EtOHS X7betil 5wt Hstd 55 & &

Anzste] APol A3
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2.4.3. a—glucosidase A3 &4 H7}

Ak 75 23 YAREE FEEo] W3k a-glucosidase A& &4 =4S Lee ] M
[35]ell A Folx WS Wsto]l ®7hstdvh. a-glucosidase A& €4S #7187
s A EA4E  a-glucosidase (a-glucosidase from Saccharomyces cerevisiae,
SIGMA G5003), M3 2 1X PBS buffer (Biosesang p2004, pH 7), 7|22+ 5 mM
p-NPG (p-Nitrophenyl-a-D-glucopyranoside, SIGMA N7006)E AF-&3Fith 23
WHe 11X PBS 75 plel tiApAbE =& 5 ubS H7Fska, &4 a-glucosidase
(0.75 units/mL) 20 pL& F7FeE F 337 °C, 5&) A7 5, 71420 1.5 mM
p-NPG 100 pLE #H7Fsk Hell 37 °C oA 2583+ F712 v-gA AT A A 1
M Na,COs32 60 pL #7Fste] 34 405 nmol A £33 # =4 (Microplate reader,
Sunrise, TECAN Austria GmbH)Z FA3tdth &4 Al 852 oo} &2
of ola %= AEAaL, 24 A= ICy #t= otk oW AHSdE tiEde
acarboseE AF&3l¥ T} a-glucosidase &4

HQla, HelHy Her g £ 5 AASD)E FZAHA o™ ICsy #h2 vIAY 3]+

&2l (SigmaPlot version 12.0)0 93] =74 % At}

(4-BNC-D) , 199

a-glucosidase inhibition (%) = A=B)
A AR &vlE Y Bl 71ES Hbste] 34Tt vESS 7o 8=
B: AR &rls Wi 2hd VS AUkl A Sk
C:ARE ¥ g4 7145 H7bete] E47F whe3 $o AR F3 5%
D: A8g ¥ & 71dS HUkshy] Ao A= F4=
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2.4.4. Tyrosinase A3 &4 H7}

Ak 59 22 tAAE FEEO] WS tyrosinase A3 &4 4L Yagi A
[36]ell 4 Folxl W& FAstel B7hskglth. Tyrosinase A8 2738 H7kst7] 9
A EAZ 2500 units/mL tyrosinase (mushroom tyrosinase, SIGMA T3824), H
H=Z (0.1 M potassium phosphate buffer (pH 6.8), 7|12+ F% 2 mM2
L-tyrosines AH&stith AWMU #F FE=E 20 ubs H7HE 4249 welldl
2500 units/mL tyrosinase 5 pLe} 0.1 M potassium phosphate buffer (pH 6.8) 45
e H7Fstar eke-2(37 °C, 10%) A1 % 2 mM L-tyrosine 70 uLe} 0.1 M
potassium phosphate buffer (pH 6.8) 60 pL< H7}3et F 34 490 nmol A ¢ o=
T FFE o] 0.3 ~ 04 Atel7t E wihA] FREE SR (AR 3 FT
(Microplate reader, Sunrise, TECAN Austria GmbH)® =A3ltt &4 A &
H2 U 22 Aol oaf %= ALEJLL, 4 AR ICyh #e TekiTh ol

AgE 2T o2 E arbuting AFE3FATE Tyrosinase €4 A3 &4 Aee 7

—

7} 3 3] o] FAHIJL, tHolHe= H @ £ T HUAESD)IE FAIEHASH ICs

e vAE 37 Lae] 5 (SigmaPlot version 12.0)0 28] =4 = A Th.

Tyrosinase inhibition (%) = “ 7(5)7(%)7 D) 100
A AR GWE Y a4 VIS HTbste] AT whe e 7o 3
B:Als &viE ¥a 34 71de H7kshy] def F3 =
C:ANBE ¥ e 71ds H7keto] 247t vhed §9] A8 F3%
D:ASE ¥ axd 71dS Hutetr] Ao AR Fd=
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2.5.1. 16S rRNA d7]H Q4 EA4

A #5229 16S rRNA Q7|49 BEA L 5 wdd 3o @<L A E(Daejeon,
Korea)ol| o] 3&te] 1aatlom, 16S rRNA F+Ax FZ& 98] Universal PCR
primer?] 27F(5- AGAGTTTGATCCTGGCTCAG - 3)¢ 1492R(5-GGTTACCT
TGTTACGACTT- 3) primerE AH&etAth 48 Ad #59 17144 NCB
I (National Center for Biotechnology Information) % EzBioCloud (http://www.ezb
iocloud.net/) ©lolEjHlo] 2ol FALRE @7 DS AlustAar 7Hd o Aoy F

o UEbE 49e golskqn)

25.2. A% FAA 4

Ak o] A st @AY 23t MiSeq platform (Ilu
mina Inc, USA) & o83t J sttt LB wiA] (Difco 244620)¢l 4 39 &<k
A vjekst 75 st TAE B Fo -20 °CollA s ZA3te] Genomic
DNA ## o] o]&3}3t}t. Genomic DNAE FastDNA Spin Kit for Soil (MPbio 65
60200) AFg&3te] FE% o™, MP biomedicals (MP biomedicals Inc, USA)2] p
rotocols Wt & E At FEF¥ DNAE Quant-iT PicoGreen dsDNA Assay Ki
t (Invitrogen P7589), Qubit dsDNA HS assay kit (Invitrogen Q32851)% A}-&3}¢]
Qubit 2.0 Fluorometer (Thermo fisher Inc, USA) o 23] A =stE At Al 2kE L

N
oﬁ
zi
__>|4_|g
Mo
o
mlo

ibrary= paired-end sequencing protocol (2 x 300 bp)ell w2} MiSeq platform (Il
umina Inc., USA)& A}-83to] G714 ES 45t SPAdes 3.1.182 ZHE N o,
A= NCBI9 Prokaryotic Genome Annotation Pipeline (PGAP, http://www.nc

bi.nlm.nih.gov/genome/annotation_prok/) 2. & F4& &gk},
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1. 23 9 313

Hjol A 970 9] e 1Sttt (Table 3) ol & &3to] ZA&HA 2 Al = 0.8
&, A2, 2718 vjaske] 1774

hal
& At oo el ada Zeld oAl wEt 1HRE 17U}

Table 3. Number of cultured colonies by dilution ratio.

Dilution ratio CFU number
10! TNTC
10° TNTC
10° TNTC
10 84
10° 9

- TNTC : Too Numerous To Count.
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32. 5 Ad

Fol wjpol o wAge] gulyra 2 35wl

A e ek

iy
ﬁ
>.
S
2
>
i
hc)
g
—_
I§]
=
lo,
=N

ZA A 7RSS HUs] Y& a-glucosidase®t tyrosinase=

t}. a-glucosidase A3 & SHA 7} 4.84 %, tyrosi

et
oX,
o
o
k1
il
Jot
r (%]
_0|L

nase A AL THA HFF7F 2292 %E 7HE =A JERtl a-glucosidase$} t
yrosinaseE M| A =A A= A4S YEllle o2 7,9, 1184 5 oH
% 9 tyrosinase 49 94 @A A7 avdeE A 58 2320w Fusol

$F dF2 AT (Table 4)

Ll

TAA T

_20_



Table 4. a-glucosidase and tyrosinase inhibitory activity of Galchisok-jeot

isolated strains culture medium.

Screening a-glucosidase Screening Tyrosinase
bacteria NO. inhibition (%) bacteria NO. inhibition (%)
8 4.84 7 2292
2 4.25 3 18.03
4 3.65 9 14.90
6 3.64 16 14.05
1 3.56 15 9.86
11 2.87 5 8.94
9 2.78 11 6.43
13 2.23 14 2.13
7 1.70 4 0.75
15 1.62 1 -0.37
3 0.42 2 -0.48
10 0.40 12 -1.14
5 0.08 6 -1.55
16 -0.61 8 -3.53
12 -1.08 10 -16.62
17 -1.44 13 -17.75
14 -2.65 17 -30.04
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3.3. Bacillus subtilis JNUCC @59 &7

L5 FFE Ang 7HA 759 16S rRNA @714 49S NCBI GenBank®t EZBio
Clouddll 5% ¥ ==} vluste] 71 fAd o] =& T8 dolRody. o5 F3)

of B Ao XMU3 = Bacillus subtilis 9F 7V AR o] =& Fd8 I

Bacillus subtilis JNUCC9] 16S rRNA 42 94714492 NCBI GenBankel 5%
sho] MT0330759) W35S o] woith (Figure 4) E3 o #3: 9% stel
(Korean Agricultural Culture Collection, Korea)oll 7]€&te] KACC 92300P 5 &

58 Fojusi

!
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GenBanic » Fend o =

Bacillus subtilis strain JNUCC 16S ribosomal RNA gene, partial sequence

GenBank: MT033075.1

FASTA Graphics

Soto: =
oG UTOSOTS 18 ko e lingar  BOT 15-PEE-2020
DEFINITION Saoillus sabtilis sirain JOOC 183 ribcacsal R gene, partial

A,
ADDERSI0N  WTOAI0TS
VERS 0N UTREI0TS.

FEVNGRDA .
B0ACE Banillua subitilis
ORGAR |8 Banillys soleiliy
Bacteriai Firmioutes: Basoillis Bacillalea: Baoillaceas: Baoillus.

FEFSRENCE 1 (bases 1 to 1258)
AUTHORS  Byun H.<D.. Hen,J.<ll. snd Heun.C.=p
TITLE Direct Subaission
JOUFRIAL  Bubmitied (10-FES-2020) Chemiatry, Jeju Maotional University, 102
Jejudashan=rg, Jeju=ai, Jeju Spedial el f=0owverding Frovinoe &E243
Replic of Hereca
COMMENT iz zenn | y=Data<ATaATes
Seguanding Technolody ©° Banger dicedxy BBOUENCing
sxinzenn | y-Data-Eliles
FEATURES Losat ion/Qualifisrs
Soures 1.. 1498
orgasnisse  Bacil lus =
=5 _tyoee" pancaic DHA
sirglne" UGS
do_arate® lanen: 142"
TR <1, 31258
produats” 188 ribceosal RAHA"

1 goposcepat oopapottpo toootpetat tegooooooa cooatpegte soecotooat
T sasclasaly teadastOog AteastoSSd SASASLIAGS Steatacopg atpetiphet
saaccooala ottcasacet csszoptooe tioooofiten caoftieczoe foposocotn
BT geptattade tadtipgioe ooteatpget cacceadacg acfatotota Socgasctga
241 pepogipate potcashotn DOOSipapes aopptooaga clobiocpdo appiapoagt
A0 aggoeatoll cogoealgge opesagtcoly moopapoesd googogigen fgetpesgat
380 fttegnaten tesapitoty tipitagode ajesssazta coottcosal alootootes
421 ottpscoota cotoscpooe oaoooocoae tooctoopto cospcecorn cootosteds
487 tapatactsa paatigtecy gaallating oootesasmn stogcagscs otitottsag
a? ftetoaiolos capectoepo oicoocconn oapodicatlt cotoecioos Soachioed
801 goagsaged egagtogent tocsogtote poQotgssat gogtagegat QipOaggesas
S0 SICAZIINY SAICSGITL ToUEIioIal SEIiSSIot JGOD6STDGA S34STESNIS
21 gopuscands tiagatsooo tpofagtoos ocooogimaan gaipagigot maptpiteasn
TET oootttecos sontiagige igtadotass oiatteagoa ctoofeoton ooastesodt
821 opooagecio eoortoooan postipecoo oooocoooet csorooiope oeatotoail
907 taattogaa) caacpogeag aacottacsa gotetigaca toototpaca ateotagaga
941 teppasplon eotlcQpope capaptpasa ootogtpeatl ootfptepte apeteptale
W Qtpegatoit oootteagto ocposacpad cooescoctt getottagit Qocegoatic
0BT aptigseter 4TEAQRISE CIPNIUING COOAIIAD SOADILINNS sigecuites
1121 ateatoatos coottatono otpogotecs cocobooten eafDoecaDe 2pesmd0008
1207 Sopasasssd HA5HLlaAds SAAfSScalA sATERitial sagtisgdat Sgcagtet
1287 sactopascia cotgeagetn pasfopotap teatcooopos toapeatgee popotoesta
1327 ogticocmag cotiptacas acogoocgic acaccacgag agttiglians ascogangtic
T3AT patpanaotes catitans

Figure 4. Nucleotide database of Bacillus subtilis JNUCC.
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3.4. A% #FF9) 23 JALE B B

3.4.1. a—glucosidase A3 &4

Bacillus subtilis JNUCC2] 2z tjAlitE FE2ES A x5kl 23 dAMEFES] a
—glucosidase A3 FAS X359t a-glucosidase A3 A4S =AH3I Ax
62.5, 125, 250, 500, 1,000 pg/mL &X°lA Bacillus subtilis JNUCC 2} tAHE
FE=w2 a-glucosidase 8 EE Zh2F 3069 %, 61.11 %, 80.17 %, 89.42 %, 90.04
% AAstATE 22 dAbE FEE RSl acarboseo] WhEk Wk oA &

(ICsp) ¥k Z+7z} 101.92 pg/mLe} 10094 png/mLol v}, (Figure 5) Bacillus subtilis
JNUCC 2zt thAAME FEES 55 &4 072 a-glucosidase A S A8t &

o 2o 2 ALEH acarbose®t A 1G5 #hS A4S T AUTh
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Figure 5. a-glucosidase inhibition activities of (A) extract of Bacillus
subtilis JNUCC and (B) acarbose.

The appropriate amount of acarbose was used as a positive control. The
inhibition of p—nitrophenol, a reaction product produced by a-glucosidase, was
confirmed by measuring absorbance. a-glucosidase inhibition activities data are

expressed as mean * SD (n = 3).

*[Cs0 Values : Extract of Bacillus subtilis JNUCC = 101.92 pg/ml, acarbose
(positive control) = 100.94 pg/mL
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3.4.2. Tyrosinase A3 &4

Bacillus subtilis JNUCC2 2z tiAlAtE FEES A X3t 22 diAAEE 9]

P )
o,
gk
o,
o
Ay
o~
rob
i,
i)
[@))
[\
o
—
[\
o

tyrosinase A3 A4S 243t} tyrosinase A3
250, 500, 1,000 pg/mL s%ol A Bacillus subtilis JNUCC 2z} thAMAE FEES
tyrosinase X4 =% 717} 6.98 %, 11.92 %, 1350 %, 3575 %, 58.19 % <

Y. Bacillus subtilis JNUCC 22} tiARbe 523 g2 o2 X183 arbutin®]
ICs 72 Z+7; 669.52 ug/mL, 79.23 ng/mLel Y}, Bacillus subtilis JNUCC 22} of

APAE FEES 27072 AR H arbutin® th 9k oA S5S HGANE oA
gAo] Fx oFH o7 Z713S Bt (Figure 6)
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Figure 6. Tyrosinase inhibition activities of (A) extract of Bacillus
subtilis JNUCC and (B) arbutin.

The appropriate amount of arbutin was used as a positive control. The inhibition
of DOPAchrome, a reaction product produced by tyrosinase, was confirmed by
measuring absorbance. The data are expressed as mean + SD (n = 3).

*[Cso Values : Extract of Bacillus subtilis JNUCC = 669.52 ng/mL, arbutin

(positive control) = 79.23 ug/mL.
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3.5. Bacillus subtilis JNUCC® A% f1 A 4

Ry |
Bacillus subtilis JNUCC2] A4 A4+ MiSeq platform (Illumina Inc, USA)<
AREEFe] BAsith B4 A3 14709 contigE Ao o]E Fdte] AA §%

Aol A7|= 4,170,746 bp, G + C T2 436 % L& A& & Aot AA F
A2} == 433872 tRNA 817K, rRNA 2170(5S rRNA 871, 16S rRNA 971, 23S r
RNA 4712 A=A wdwlad 57 DNA AL (CDSs, coding DNA sequence):
4112712 e ) (Table 5, Figure 7) 2 Ag-olA 243 A4 F 1A= GenBa

nkel]l VPFB00000000 W3 = 5 =5 At} (Figure 8)
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Table 5. General genome features and genome sequencing information

Bacillus subtilis JNUCC.

Features Data
Genomic size (bp) 4,170,746
G + C content 43.6 %

rRNA 21

tRNA 81

CDSs 4,112
NCBI project ID PRJNAS59441
Accession number VPFB00000000

Sequencing platforms

Illumina MiSeq

Fold coverage

186.01 x

Assemblers

SPAdes v 3.13.0

Annotation source

PGAP
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Figure 7. Circular map of Bacillus subtilis JNUCC genome.

The whole genome sequence visualization was performed using CGView
software. From outside to the center : Genes on the forward strand (color by
COG categories), genes on the reverse strand (color by COG categories), RNA
gens (tRNAs : green, TRNAs : red, other RNAs : black), G + C content (red

and green), GC skew (yellow and blue).
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GenBank~ Send to: -

Bacillus subtilis strain JNUCC, whole genome shotgun sequencing
project

GenBank: VPFBOC000000.1

O This entry is the master record for a whole genome shotgun sequenting project and contains no sequence data

Goto &
Locus YPFE0N 000000 14 re DNA linear BCT 1B8-4UG-2019
DEFINITION Bacillus subtilis strain JNJCC, whole genome shotgun seauencing
project.
ACCESSION  YPFEOOOODO00
YERSION YPFBOO00000D. 1
DELING BioProject: PRIMASEGA)
BioSanple: ZaMNIZGA1 73R
KEYWORDS  WGS.
SOURCE Baci|lus subtilis
OPGANISM  Baci|lus subtills
Bacteria: Firmicutes: Bacilli: Bacillales: Bacillaceae: Baclllus,
FEFERENCE | (bases | to 14)
AUTHORS  Byun H.-D.. Han,J.-M. and Hyun, C.-G.
TITLE Draft Genone Sequence of Bacillus subtilis Strain JUNCC, a Strain
Exhibiting Interesting Tyrosinase Inhibitory Activities
JOURNAL  Unpub | ished
REFERENCE 2 (bases | to 14)
AUTHORS  Byun.H.-D.. Han.J.-M. and Hvun,C.-6.
TITLE Direct Submission
JOURMAL  Submitted (D9-AUG-2010) Chemistry & Cometics. Jeju Naticnal
Unversity, 102 Jejudashak-ro, Jeju-si, Je/u Special Self-Governing
Province B3243. Republic of Korea
COMMENT The Bacillus subtilis vhole genose shoteun (BGS) prelect has the
project accession YPFEOOOODOOO. This version of the project (01)
has the accession nusber YPFEO10O0000, and consists of sequences
YPFEDT 000001 -YFFBO! 00001 4,
Bacteria and source DNA available from coscem,
The annotat fon was added by the NCBI Prokaryotic Genone Annotatjon
Piceline (PGAP), Information about PGAP can be found here:
https ffews nchl nim nib gov/sencae/annotaticn_ prokd
MGenowe-Assenbly-Data-STARTAY
#hsseably Method ot SPAdes v. 3.13.0
fGenowe Reoresentation i Full
Expected Final Yersion i Yes
Genone Coverage i 186.00x
Sequencing Technology ¢ |l lumina HiSeq
#Genone-fssenb ly-lata-ENDWY
#HGenome-Annotat fon-Data-START##
Annotation Provider o+ NCBI
fnnotaticn Date +i 0BA13/2019 15:42:04
dnnotation Pipeline : NGB Prokaryot ic Genowe
Annotat |on Pipeline (PGAR)
Annotation Nethod ¢ Best-placed reference protein
set: GeneMarkS-2+
dnnotation Softeare revision i 4.8
Features Annctated t Gene: CDS: rANA; LANA: ncRM:
repeat_reaion
Genes (total) i 4,33
C0Ss (total) 4231
Genes (coding) 4,2
(08s (with protein) 42
Genes (FNA) 207
rRNAs B9, 4 (55 188, 23%)
conplete rAlAs it 5 (88)
partial ritis 2 3.9 4 (58 168, 2335)
tRMAs Rk |
nchtlhs b
Pseudo Genes (total) 2119
C08s (without protein) 19
Pseudo Genes (anblguous residues) :: 0 of 118
Pseudo Genes (frameshifted) t: 88.of N9
Pseudo Genes (incowplete) it Boeof 119
Pseudo Genes [internal stop) 42 of 119
Psaude Genes (nultiple problems) @ 40 of 119
#iGenons-Annotat on-lata-ENDRY
FEATURES Location/Qualifiers
source 1..14
forganisa="Bacil lus subt]|is®
fmol _type="gencaic DA
Sstrain="JNUCC"
Jisolation_source="leju"
fhost="fernented food"
Jedb_xref="taxon: 423"
feountry="Scuth Korea: Jeju'
fecol lect ion_date="2018-07-09"
LS AFER01 00000+ -YPFRO1 000014
1

Figure 8. Registered status in Genbank.
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WA EE S5 TR A4

G FF= 165 rRNA F A2 A7 E dvlolElMo] 2 Az ek Hluwsto] 7H

UCC= A3t
Bacillus subtilis JNUCC 52] 22} thAAk

e % tyrosinase A3 4 HIE F7FE A}, 1 A3} Bacillus subtilis JN

%9 a-glucosidas

e
o
.
e
o
2
BN
o

UCC 79 2aF tAMIE S i oEA0R F 49 A4S A} S By
F a2 et ICs #2 47 101.92 pg/mL, 669.52 ng/mL= WELEA 23] 3} 2]
7heAd e Hol =t 53] a-glucosidase A3 A Ao oz AREIE
acarbose®} 3¢ E44S Bt

813 Bacillus subtilis JNUCC 9] A3 4 xE MiSeq platform (Illumina I
nc, USA)S AF&3teo] 48ttt 4 23} 14719 contigs 4 oew ol& &3}
of MA FHA A7 4,170,746 bp, G + C FFo] ghe 436 %o 2 AT +
Qolth. AA A% 4= 4338712 RNA 8171, rRNA 217 (5S rRNA 871, 165 r
RNA 971, 23S rRNA 4712 FA=A. @9 d 39 DNA A <¥ (CDSs, coding

mlo

DNA sequence):= 4,11270 & vFepw:
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A 2 52 Bacillus subtilis JNUCCS} 7V dE2 Bacillus sub

>

= A= EGATe] dFor AF Y, sdE

=
e R T FEA ol & AUk

2 AT AHES EYE AAEA A E88 Bacillus subtilis JNUCC 52
okl 2 23 AREE FEE S a-glucosidase % tyrosinase AAZA Sl &%
S JtRoew. duvk 2 ujwl Moz 7)5A AR FFE LD okE A

oA AEE F AL Ao AuE 5 ok
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