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f ek IR A= vAENA theket Felo MAXE AFsh, FHS nAEEC] A k. 542
Al o] 5 FATAE o] R o, o]E2 &7l B2 I IS vk 9o Exas vAE
E9 tofet A2 I RA 2 GS vX 2, I8 7)E, s3hA] g dE Sl FELs %S YE
e Aoz d4A gt B Ao s Alge] JRollA A3 Sporichthyaceae bacterium strain K—07-&
2elatdal, g mAES] 16S rRNA 443 Sporichthyass2] MIAES 54 0] 93.4%%A ALz 25t
<4 (genus) &2 IEAT 181 AFE E8¥ K-07 vioFdl-g 28)8t9S ul, HaCaT celloll oj® #H3lr}
UERER o] tig B8 AAEAT 2elE Al Bl E strain K-07¢) 16S rRNA sequence £423} A
EA0] 93.4% o|tE FRIEHJD, HuEHA] && A2 Fo 2 3HRt} Filaggrin, cluadinl, clauding,
aSMase, & CerS3/HAS3 ¥ aquaporin3/IL—6 @ TNF—a / TSLP ¥ TARCE %2 Z strain K—07
wjd-S A gste] MEE AFEUch 1 A filagerin, cluadinl, claudind, @ SMase, 2 CerS3/HAS3 2
aquaporin39lAE €4 iz ti¥] 53 27 a3t JehdS Slstgth a8z IL-6 2 TNF—a /
TSLP ¥ TARCH HElAE 43 dAl5S Uelll= As AT A2 22 25F vAE strain K—07
HjFH 2 w5 Augg S w9 AR 28-S 3, 4T Al e A5 S U E 2R FRlF
22 3R a7 £AZ AHEE F JE Aot

Abstract: The human skin is an ecosystem that provides habitat to various microorganisms. These comprise the skin
microbiome and provide numerous benefits in addition to maintaining a symbiotic relation with the host. Various
metabolites generated by the skin microbiome exert beneficial effects such as strengthening the skin barrier, and anti-
aging and anti-inflammatory functions. In this study, we isolated a novel bacterium, designated Sporichthyacae strain
K-07, from the human skin. Analysis of 16S rRNA gene sequences showed that the newly found bacterium shares 93.4%
homology with the genus Sporichthya, thus corroborating the discovery of a novel genus. We further analyzed the effect
of the novel strain in vitro, by treating HaCaT cells with bacterial metabolite products. Treatment resulted in changes
in the mRNA expression levels of filaggrin, claudinl, claudind4, SMase, CERS3, HAS3, aquaporin3, IL-6, TNF- @,
TSLP, and TARC. Specifically, the levels of filaggrin, claudinl, claudin4, SMase, CERS3, HAS3, and aquaporin3 were
higher in strain K-07 metabolite product-treated cells than in control cells. These results showed that metabolite products
of the novel strain K-07 enhanced the skin barrier and exert anti-inflammatory effects. Therefore, these metabolite
products could be potentially used for treatment of skin conditions.
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2.2. Pyrosequencing £

it STl dEE S 9A4E2(17,000 rpm)
skl #AE FHsta wAE 13 AlAHZE &, FastDNA
SPIN KIT (MP Biomedical, France)E AH8-3t] DNAE
=31 th DNAE 2311 T3 0% A3k 16S
RNA 37t &2 V304 V45 BHACE, T35
4 AHk-S(polymerase chain reaction, PCR)< <3} 3}
St} PCR mixture= template 1 uL, 10x buffer (w/o
MgCly) 5 pL, dNPTs mixture (100 mM) 1 uL, primers
(forward/reverse, 20 pmol) 2 uL, Taq polymerase (Roche,
Switzerland) (5 U/uL) 0.25 uLZ 743} t}. DNA =
Z-& 93l 2720 thermal cycler =2 (Applied Biosystems,
USA)< ©]-83}%] emPCR SZ(amplification)S 333}
ot HA}+= initial denaturation (94 C, 4 min)< 3 &
denaturation (94 C, 30 s), annealing (58 C, 4 min, 30 s),
extension (68 C, 30 s)¥ A& 50 cycle HHE- =343k &
npR ke 2 10 CollA A (hold)3tA . F3% PCR
AEE (A 233t GS FLX titanium system
(Roche, USA) 71X E #A71E o]83le] Fto]=2A|
B (pyrosequencing)2 F 3T

2.3. Sporichthyaceae Bacterium K—-074F2| £2|
HEE ABEL tryptic soy agar, R2A Hj x| =2 H

F3tth HEE A= 28 TollA] 5Lzt vijks 4

Al & AA4H colony 10052 FENE2 FAES 1Y
o

bl 41w Eelshein.

0

O

24, dFo| 3

22 #F2] 16S trRNA gene G714 EL (F)rta=
F(Seoul, Korea)oll 2]%]3}] BigDye terminators ©]-8-
3t cycle sequencing HOZ 3730xl DNA analyzer
(Applied Biosystems)E &3l &3t &8 79
phylogenetic trees 12]7] 9|34 GenBankell 5=
o] 9+ sequence dataE ©|-83td £ #F9 7k
AXel A= A speciesE9 type strain®] 16S rRNA
gene B7IAEE ZARIAL o592 E7I1A B Bioedit
program3} Clustal X program= ©]-8-3} alignment3} 4
o #FEY gAAE FH3t= AP Kimura
two-parameter model= ©]-8-3}%11[16], MEGA program
9][17] neighbor-joining % maximum parsimony .S
2 AFERA HAAE AAs o

of
ol
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2.5, @3 H{QUHO| AHAt

Tryptic soy agar®} R2A| =3te] E2]% strain
K-079] HaCaT celloll A 2] Thekst &4-8 Blstr] 9
3t tryptic soy broth®} Reasoner’s 2A brotholl 7 &3}
o 28 C, 100 rpmol A 72 h &<+ @E sttt
Tryptic soy broth media®] 7-9- vl o] L&3}=] et
S 1, Reasoner’s 2A brothol| A= wljFo] 2 = Ao
#elx]o] Reasoner’s 2A brothol] BlekE + v okl
2= S-S AHESS W, 600 nmol A 1-1.2 4
$9] OD # wf vjekS Tt on ojue] +# F
= 9F 10°Q o= At wige] F5H g
2 4 CollA 15,000 rpm -2 30 min YA 2] F 0.2
pm BEIE FHAA dA7F AAR QS AHESA
o} olwje] pHE 6.590.H, 22 M9+ + 022 AA
H Aok

Ir

2.6. M| HHQF

At AP M Q] HaCaT+ America type
culture collection (ATCC, USA)olA T ulls}H o™
10%2] fetal bovine serum (FBS, ATCC)S} 1%<]
[antibiotic/antimycotic (AA, ATCC)E %7}%t DMEM
(HyClone, USA)< ©]-83F 37 C, 5%, CO, =719] <l
FulolEl el A wjstTth A2 239 (HHASE A
el s Algst ok

27. MTTEME 0|88t MZE dEE £3

Strain K-07 BjFH 2] HaCaT celloll 3 Z4 H7}
E 98l MIT assaye S35t th HaCaT cell
96-well plateol] 3 x 10* cells/well 2 E-F3}o] 24 h Foj
FBS AA A2 westnt A2 o A<
FBS A|A wiA]) 0.01, 0.1, 1, 10, 50%2] 5==Z 34
sto] A|ZHeE & Attt 24 h v £ v A A A s}
0.5 ug/mL FX2] MTT (Sigma, USA)&-S Ho]
ARSI ¥ 4 h WA MTTASF A7 % di-
methyl sulfoxide (DMSO, Sigma)Z &35+ 540 nmoll
Al FREE ST F F AT vl gzt A

Ab A YA M| EFQ] HaCaTE 6-well plate©l] 5
x 10° cells/well HE3F] 10%2] FBS} 1%2] AA7}
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Table 1. List of Primers; Forward Primer (FP) and Reverse Primer (RP) Used for Amplification Using RT-PCR

5’-AGTGCACTCAGGGGGCTCACA-3’

Filagrin 5°.CCGGCTTGGCCGTAATGTGT-3’

Claudin 1 5. GCTCTAGAATTCTCACACGTAGTCTTTCCCGCT-3’
1n

au 5. GCTCTAGAATTCTCACACGTAGTCTTTCCCGCT-3’
, 5°-ACTTTGATAACTGCTCCTCTGAC-3’

Claudin 4

5’-TTCGTGTCCAGCAGAGTACC-3’

a Sphingomyelinase

5’-ACTTTGATAACTGCTCCTCTGAC
5’>-TTCGTGTCCAGCAGAGTACC-3’

Ceramide synthase 3

5’-ACATTCCACAAGGCAACCATTG-3’
5’-CTCTTGATTCCGCCGACTCC-3’

Hyaluronan synthase 3

5’-CTTAAGGGTTGCTTGCTTGC-3’
5’-GTTCGTGGGAGATGAAGGAA-3’

5’-AGACAGCCCCTTCAGGATTT-3’

A in 3
quaporin 5. TCCCTTGCCCTGAATATCTG-3’
L 5 TACCCCCAGGAGAAGATTCC-3’
5 TTTTCTGCCAGTGCCTCTTT-3’
INE- o " GCTATCTGGTGCCCAGGCTAT-3’
) 5°-CGACGCCACAATCCTTGTAAT-3’
TSLp 5°-GCTATCTGGTGCCCAGGCTAT-3’
5°-CGACGCCACAATCCTTGTAAT-3’
5°-CTTCTCTGCAGCACATCC-3’
TARC

5’-AAGACCTCTCAAGGCTTTG-3’

5
e

A7FE WiAE ol&std 24 h wiFsITE 1
Sporichthyaceae bacterium Bl &<, poly I:C 10 ug/mL +
IL-4 10 ng/mL-S FBS7} H7}E]A] -2 wjA|ol] 24 h &
QF F71 widslA Tt Total RNAS FE317] ¢l3l 2+
well®ll RNA iso (Takara, Japan) 1 mLE 37}8te] Al
£ 83 A17)3L chloroform (Sigma) 200 uLE %7}l
14,000 rpm®l 4] 10 min &<t A4 3HATE 5
S 3t A2 tubeol] %712 2L k9] isopropanol
(Sigma)S A7F3F & 14,000 rpmoll A 10 min ¥4 £
3te] RNAE EE3H9Th 99% ethanol (Sigma)< ©]-&
3k 7,500 rpmoll Al DA BeElste] 23] MHsta Ax
X121 % diethylpyrocarbonate (DEPC) water (Ambion,
USA)°ll =tk Nanodrop 2000 (Thermo, USA)S ©]-&
3 RNAS A& 3%, total RNA 2 ugs DEPCS} &

ekslaEsta) x| 439 A 2 F, 2017

Al 70 CAA 5 min & 7FEAIZ] $ reverse tran-
scription premix (ELPIS-Biotech, Korea)oll {3l # & &
7} 20 uL7t H =5 AT 42 CollA] 55 min, 70 C
oA 15 min F¢ ¥H-EAIA cDNAE /g8t PCRoll
AHEEETE dolR (DNAZRE FHAAES FEA
7171 918 5¥) 3]AA]Z] cDNA 2 uLE primer 1 ulL,
DEPC 7 uL, SYBR Green master mix (Life Technologies,
USA) 10 uLe} 34 StepOne Plus RT-PCR system
(Applied Biosystems)= ©]-83} PCR& AAISHATH
g 2712 50 C 2 min, 95 C 10 min®l|A] W& &
95 C 10 59} 60 C 1 mine 403] ¥HE3te] FZAIZ T
FEst A} st FAAES] primer B71AES T
7} 2THTable 1).



Phylum

Firmicutes(42.64%)
Protecbacteria(28.65%)
Actinobacteria(16.78%)
Bacteroidetes(6.5%)
Streptophyta(1.92%)
Acidobacteria(0.83%)
Fusobacteria(0.73%)
Chloroflexi(0.66%)
Cyanobacteria(0.3%)
‘Thaumarchaeota(0.29%)
Nitrospirae(0. 14%)
Parcubacteria_0D1(0.13%)
Dinophyta(0.09%)
AF234118_p(0.08%)
Bathyarchaeota(0.07%)
TME(0.06%)

SR1(0.05%)
Tenericutes(0.03%)
Saccharibacteria_TM7(0.03%)
Bacteria_uc(0.01%)
Deinococcus-Thermus(0.0%)

Figure 1. Average composition of skin-microbiome.

Genus

Streptococcus(32.86%)
Staphylococcus(1.77%)
Gemella(1.51%)
Lactobacillus(1.46%)
Veillonella( 1.38%)
Acidaminococcus(0.57%)
Granulicatella(0.49%)
Faecalibacterium(0.34%)
Lysinibacillus(0.25%)
Paenibacillus(0.23%)
Eisenbergiella(0.21%)
Butyrivibrio(0.19%)
Dialister(0.16%)
Clostridium(0.14%)
Hydrogenispora(0.13%)
Parvimonas(0.11%)
Streptococcaceae_uc(0.1%)
Fusicatenibacter(0.1%)
Eubacterium_g7(0.08%)
EU794292_g(0.08%)
Coprococcus_g2(0.06%)
Haemophilus(14.25%)
Neisseria(2.81%)
JPOM_g(2.68%)
Paraburkholderia{1.41%)
Actinobacillus(1.16%)
Sphingomonas(1.01%)
Bradyrhizobium(1.01%)
Massilia(0.88%)

Pelomonas(0.41%)
FMB73692_g(0.34%)
Ralstonia(0.33%)
Escherichia(0.31%)
Labilithrix(0.2%)
Achromobacter(0.16%)
Lautropia(0.15%)
Burkholderia(0.12%)
Rhodoblastus(0.11%)
Geobacter(0.11%)
Pasteurellaceae_uc(0.1%)
Sphingobium(0.09%)
Microvirga(0.09%)
Methylobacterium(0.08%)
EU335163_g(0.08%)
Diaphorobacter(0.08%)
Pseudomonas(0.08%)
Enhydrobacter(0.08%)
Variovorax(0.07%)
AB485760_g(0.07%)
Comamonas(0.06%)
Propionibacterium(9.26%)
Rothia(4.99%)
Actinomyces(0.87%)
Corynebacterium(0.5%)
Gardnerella(0.34%)
Cellulomonas(0.17%)
Phycicoccus(0.12%)
CP011489_g(0.11%)
EU861937 g(0.1%)
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Bifidobacterium(0.08%)
Porphyromonas(2.91%)
Prevotella(1.28%)
Bergeyella(1.14%)
Bacteroides(0.3%)
Alloprevotella(0.23%)
Chitinophaga(0.14%)
Sediminibacterium(0.14%)
DQO09083_g(0.08%)
EF406712_g(0.07%)
ABVW_g(0.06%)
Chryseobacterium(0.06%)
Nicotiana(1.26%)
Siparuna(0.38%)
Brassica(0.1%)
Lepidium(0.09%)
Koribacter(0.14%)
Occallatibacter(0.14%)
AB179509_g(0.14%)
GU260705_g(0.11%)
EU445199_g(0.08%)
HM748715_g(0.08%)
AY281358_g(0.07%)
Fusobacterium(0.66%)
Leptotrichia(0.07%)
EU335378_g(0.13%)
F1479101_g(0.13%)
EU680443_f_uc(0.11%)
Ktedonobacteraceae_uc(0.1%)
AY673403_f_uc(0.09%)

141

Anaerolinea(0.07%)
Prochlorococcus(0.16%)
F1230803_g(0.07%)
GU444060_g(0.06%)
AB262708_g(0.15%)
DQ278152_g(0.11%)
GU444092_g(0.14%)
CPO11215_f_uc(0.12%)
Dinophysis(0.09%)
HM186358_g(0.07%)
AY555826_g(0.07%)
ETC(1.48%

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 2, 2017
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2.9. AaEAM 3 SAX|

Pyrosequencing®] ZAi}= & FEAZZ IR
CLcommunity™ 3455 ARg3le] B2ty M=Eg
A AEE F 33 HEE o0 7 AP on, BE HolH
S 2]= SAS (statistical analysis system, ver 9.3,
SAS Institute, USA) T &2 138 F35}o] X2t L, Al
X B4 tigk 153 BA = Student’s r-testE | &
stth Tt o] oA Zpololl o3 FAZ AA
F () Wil #p < 0.05, **p < 0.01, (HHZET ]
#P < 0.05, #4P < 0012 EH3IHC)

al =t

3. 21t & nF

_—

3.1. ¥=Z Skin—microbiome EZ £
743k 1] Foll B 35H= microbiome?] T3S H4]
st7] lal, 1089 AFFo 2R AHE HES A A

_I,]
21E AX F pyrosequencing WHS ©]&3l <F 100
Tk 7 ool @I E(H Aol 345 bp)S FEEA
=5 A F7] Aol e B+ F3EE Double
Pie Chart #AH2= 43I ThFigure 1). AFE9] epi-
dermis®| A= Staphylococcus sp.7} YRHX O 2 WA
= 3 PAERE dHA Ao, Corynebacterium sp.
9] A$- AAF-2E epidermist}} 2ol 7} AT B
T AT BRI AR dEHA JYTHT.
AFol M= FirmicutesT(phylum)e] 327} 717
on, TS8O 2 Proteobacteria®3} Actinobacterias-°)
HAE w2 AR IRIHIAY. Firmicutes=N A=
Streptococcus?:(32.9%)°] 717 @o] Exdt= Fo=
ERIFN S, ProteobacteriadN = Haemophilus<;
(14.3%), Actinobacteria®|*|= Propionibacterium:(9.3%)
o] ¥jiof wWo] EXsl1 USFS AT F AU

(Figure 1).

i)
32 ol rlo =

3.2. Phyrogenetic Analysis

B2 Hy By ofdH strain K-072 AlESEF75H4]
] AAE &8y #18l, #F2] 16S rRNA sequence
CBI®|A] BLASTES o|&3le] 525 FFE39]
H]JJ_U} A3} Sporichthyas2] F+FE3 713
& YERNATE 7 2 A 93.4%
AR
7k 94% w1 A o2 Mol ATt %2l A

NC
AL
2 454
Z1© 2 NCBI BLAST 223} &1E 4= ¢
J 4

57

ox O Hf ox ft O

thEkaladEsks] A, A 439 Al 2 &, 2017

Geodermatophilus aquaeductus BMGBO1T( LN626272)
Geodermatophilus amargosae G12T( HF679056)
Geodermatophilus normandii CF5/3T( HE654546 )
Geodermatophilus tzadiensis CFS/2T(HE654545 )
tefluris CF9/1/1T( HE815469)
Geodermatophilus saharensis CF5/5T( HE654551)
Geodermatophilus bullsregiensis BMGBA41T( 626271)
Geodermatophilus dictyosporus G-5T( HF970584)
Geodermatophilus nigrescens YIM 759807( JN656711)

53 _: Geodermatophilus arenarius CFS/AT( HE654547 )
— mdermatuph;/us aficanus CF11/17( HEG54550 )

Geodermatophilus obscurus DSM 431607( CP001867 )
Geodermatophilus  sicestus CF6/17( HE654548 )

Geodermatophilus poikilotrophi G18 T( HF970583 )
ruber CPCC 201356 T( EU438905 )
I_ Geodermatophilus terrae PB2617( JN033773)
solf PB34T( JN033772)
Gmdermaraphr/us brasiliensis Tu6233"( DQ029102)
Geodermatophilus  taihuensis 3-wff-817( 294478 )

_100] Blastococcus saxobsidens BCABST( AJ316571)

_:as[omccus endophyticus YIM 682367( GQ494034)
68 = Blastococcus massiliensis AP3T( HG981176)

75 Blastococcus aggregatus ATCC 259027( L40614)
Blastococcus jgiuensis KST3-107( DQ200983 )

— 70 Modestobacter marinus 42H12-17( EU181225)

Modestobacter roseus KLBMP 12797(JQ819258)

Modestobacter lapidis MON 3.17( LN810544)

Modestobacter multiseptatus AA-8267(Y18646 )

Modestobacter versicolor CP153-26"( AJ871304)

50 Modestobacter muralis MDVD1T( LN810545)
[ StrainK-07
1 E Spororichthya polymorpha DSM 43042 T( KB913029 )
100 Sporichthya brevicatena IFO 161957 AB006164 )

Figure 2. Phylogenetic tree based on 16S rRNA gene sequence
showing by the phylogenetic relationships between strain K-07
and related genus.

o7 BAMENT, AEA O Z strain K-072 Al &4
Z FAlO Al T ASE &l HATh IRtgo =
16S rRNA X443} 7|50 2 94% vlvte] AF5AidS

UEPAZ S Al9F &0 2 71530H18]. Strain K-073%
VAl &A= Sporichthyass B type strain®] 16S
rRNA gene 9714 ES FAlste] BioEdit program}t
Clustal X programs ©]-83}% alignment$t & MEGA3
program ©. = phylogenetic treeE 1% & %, phyrogenetic
treeE 2SI, HTF  Sporichthyaceae bacterium
strain K-07= 578 ¥ ATKFigure 2, 3).

3.3. M= =4 EIt

= strain K-07 ¥WjFYo] 2@ A
&= B %E‘SH AZ BEES F7F8HAT. ¥ strain
K-07 ¥l l-& 2P A Lol A2’k 790l A
%001, 0.1, 1, 10%l taiA Ame Az 54-& Ur
B A edstom, Al Aol AYs skt
(Figure 4).

Azl F= g

of
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Figure 3. Morphology of strain K-07 viewed by SEM. Cells
were grown on R2A agar for 5 days at 25 C. Left: 3,500x,
Right: 40,000x.

3.4, OISR 1M Z=QOIXKFilaggrin, Claudint, Claudind,
CerS3, aSMase) & T7t

T strain K-07 8] FH-2 ZH4 A|azo] £3) vpA <l
filaggrin (filament aggregating protein) -+ #F2] & &
TE oEHOE FTMNI|IE ALE FRlFHUoH,
1% M- F- A2 oin] o 6uf] o] A ZFo] F
7}t A tH(Figure 5A). ©]21&t filaggrin AL F7k=
®1FY S22 3] A S B AT S UES
ofujsi, o] A% R Aus AAdeH =
I8]3L ¥ strain K-07 #lFd 1%E A 3tHS o
filaggrine &% 9JE2Q Ags YHelES ST 4
AATHFigure SA). =3 7 strain K-07 Bl 1%E
AelstA < ™ tight junction®] TZE<S! claudinl, 49
WL oF 2 Z7FAIZ L 0.1-1% H9lA F= 2
o W] FTHES E<lsAthFigure 5B,
C). WehA] ol& MZZHe] B3 M 79 33 7
AH o g wjdgeEmN HFEAH7FE HAAdsA

& 9 395 4 143

149
E 1;’:) £1 ] il W x
= - T e T
=
B | 7
s
» 30 *ok
Pe)
2 5
D
-
=
3

5 . . .
) 0.01%  C.1c% 1 1t 50%

Strain K-07
Figure 4. Effect of a strain K-07 on cell toxicity. (a) HaCaT

cells were treated with 0.01, 0.1, 1, 10, 50% of strain K-07 for
24 h. The cell viability was measured by MTT assay.

313t A2 T3 K(Figure 5B, C). WA 2o 2 5
strain K-07 Wi 1%E AH&SIS wf Algtvtol= g
AL 23 a3k G421 ceramide synthase 3 (CerS3)
9} acid sphingomyelinases (@ SMase)2] W&-& Z7}A]
A FE ezt A&Ho] AastA {AE AoE &
Q1= AH(Figure 5D, E).

3.5, O|f H& FRQIXKHAS3, AQP3) &5 H7t

5 strain K-07 WS 1% 3t of 3¢+
E4F 4§42 hyaluronan synthase 3 (HAS3)} &3}
=YAIE9 o]F F22I aquaporine 3 (AQP3)2] &&
29 747}y oF 3.5u), oF 2,50 F7HA7|E Ao® EQl
HIAh ATt AlEEETE SRS o A

AYE = gEHoT FNe UL FAY
e
AR

3.6. BBLUXNIL-6, TNF-a) UTH0| CHEH &5 H7t
EA L FAF BHE Fristr] A8l dE5Ns
& 2421 poly 1:C9} interleukin 4 (IL-4)E HaCaT
cellsoll A2jatd A1 A5<2UA} interleukin 6 (IL-6)
9} tumor necrosis factor- @ (TNF- @)2] 34+ &&d A
=& Wrkekath L A 4 strain K07 S-S
1% A stAS Wl 945 5 & F AR IL-6
APl EFIRI Al @3 RFo] oF vl TrAsidlor,
TNF- ¢ & °F 48} 7HA s = A0 & SRlent. I8
WG 1%E A EstdS w ti= dexamethasone
(Dex) 1 uMET} $-3F A &%) AU =T
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Figure 5. The effect of strain K-07 on the mRNA expression of filaggrin, cluadinl, claudind, @ SMase, and CerS3. The mRNA
expression of filaggrin, cluadinl, claudind4, @ SMase, and CerS3 was determined by RT-PCR. (A) The mRNA expression of filaggrin
in strain K-07 treated HaCaT cells. (B), (C) The mRNA expression of cluadinl and claudin4 in strain K-07 treated HaCaT cells.
(D), (E) The mRNA expression of @ SMase and CerS 3 in strain K-07 treated HaCaT cells. Results are expressed as mean £+ S.D.

of three independent experiments; ‘p < 0.05, “p < 0.01. @ SMase, @ Sphingomyelinase; CerS3, Ceramide synthase 3; not incubated
media (cont).
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Figure 6. The effect of strain K-07 on the mRNA expression
of HAS3 and aquaporin3. The mRNA expression of HAS3 and
AQP3 was determined by RT-PCR. (A) The mRNA expression
of HAS3 in strain K-07 treated HaCaT cells. (B) The mRNA
expression of AQP3 in strain K-07 treated HaCaT cells.
Results are expressed as mean + S.D. of three independent
experiments; ~p < 0.01. HAS3, hyaluronan synthase 3; AQP3,
aquaporin 3; not incubated media (cont).

A sxo wel EF o7 rass Ao g ey
R, stain K-07 M BF U AolEsllel
IL-69} TNF-¢ o thall ©oly o4 az= Jehitt
(Figure 7A, B).

3.7. AUZ QIXHTSLP, TARC) W&ol CHE &5 ot

Thymic stromal lymphopoietin (TSLP), thymus and
activation-regulated chemokine (TARC)+<= ©FE¥] 3] 5
ol Fa3 A5 o Z10E A Ak o=
o=y ¥R fApe] 7AYol A= TSLPE] &
=7} Z7kske | W, B SRdel e 1 st
gt vlsste] ohmw] v Rego] Bold AR U]
AL ATH19]. o|FA 7 TSLP= THZZRH 7
2711 TARCE] M| E ZZAIZITH20]. strain K-07 H
Fq o Fads EIE Hrle] A EF IS

9, 05 90 49T By 145

i

s

= ke
°© 3.5 o
2 e 3- T -
D
< §7°] #
% @ 2 ## _
po ##
1.5
g ¥ -
== 19 g
= 0.5
3 .
0 i _— S S S S— S — —
- + Dex Cont 1% 0.1% 0.5% 1%
1uM
Strain K-07
Poly 1:C 10 ug/ml + 1L-4 10 ng/ml
(A)
8
.‘5 ik
- = 7 T
B
= §Fs5- ##
EE“' ##
e B3 ## = ## ot
2z é 5 ] - T
= A
&
0 — — — — — — p—
- + Dex Cont 12 0.12 0.5 13
1pM
Strain K-07
Poly 1:C 10 ug/ml + IL—4 10 ng/m|
B)

Figure 7. The anti-inflammatory effect of strain K-07 on the
mRNA expression of IL-6 and TNF- @. The mRNA expression
of IL-6 and TNF-a@ was determined by RT-PCR. (A) The
mRNA expression of IL-6 in strain K-07 treated HaCaT cells.
(B) The mRNA expression of TNF-« in strain K-07 treated
HaCaT cells. Results are expressed as mean = S.D. of three
independent experiments; *p < 0.05, **p < 0.01, *P < 0.05,
#Pp < 0.01. IL-6, Interleukin 6; TNF- @, Tumor necrosis factor
@; not incubated media (cont).

5 7}e-= <1zl TSLPS} 19] &9 21A TARC
TR Hd =5 H71SFATE poly 1:CL}F IL-40
oJ3] TSLP, TARCE THHEE F=3}% 3L, strain
K-07 Wil 1%E A E|3t3S w, TSLP= <F 38 7+
2 A E a1, TARCE 9 0.5H) 74 oA|HE= Aoz
3HQ1 =] I th(Figure 8A, B).
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Figure 8. The anti-itch effect of strain K-07 on the mRNA
expression of TSLP and TARC. The mRNA expression of
TSLP and TARC was determined by RT-PCR. (A) The mRNA
expression of TSLP in strain K-07 treated HaCaT cells. (B)
The mRNA expression of TARC in strain K-07 treated HaCaT
cells. Results are expressed as mean + S.D. of three
independent experiments; “p < 0.05, “p < 0.01, *P < 0.05, P
< 0.01. TSLP, Thymic stromal lymphopoietin; TARC, Thymus
and activation-regulated chemokine; not incubated media (cont).
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