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In conclusion, tannin helps to improve symptoms of contact dermatitis, and
changes in hair-related gene expression may help to improve the cycle or

growth impediment of hair caused by dermatitis.
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weeks showed dermatitis symptoms such as skin rash, papule, eczema and
scab formation, but significantly reduced over the DNCB-DM group. There
was no change in skin symptoms in the control group, O,A group.

Secondly, histological analysis of H&E staining showed clearly the boundary
between the epidermal layer and the dermal layer, the border of the hair
follicle, and the hair follicle cells in the DNCB-DM+T group than in the
DNCB-DM group.

Third, the gene related to the hair cycle through transcript analysis of total
RNA 1s as follows. In the DNCB-DM group, the mRNA amount of G
protein—coupled receptor(Gprcbd), msh homeobox 2(Msx2), patched 2(Ptch2),
wingless—-type MMTV integration site family(WntlOb), desmoglein4d(Dsg4),
keratin  associated protein 4-16(Krtap4-16), homeobox C13(Hoxcl3),
adenomatosis polyposis coli down-regulated 1(Apcddl) and SRY(sex
determining region Y)-box 21(Sox21) were decreased compared with the
those of control group.

Fourth, the expression of melanin biosynthesis-related genes in the
DNCB-DM group was decreased in mRNA amount of tyrosinase (Tyr),
oculocutaneous albinism II (Oca2), tyrosinase-related protein 1 (Tyrpl) and
dopachrome tautomerase(Dct), in contrast, it was increased in the
DNCB-DM+T group than in the control group.

Fifth, gene expression profiles of DNCB-DM+T group by analyzing
transcripts of isolated total RNA were analyzed and mRNA levels of G
protein—coupled receptor(Gprcbd), desmoglein 4(Dsg4), keratin associated
protein 4-16(Krtap4-16), patched 2(Ptch2), homeobox C13(Hoxcl13), forkhead
box QIl(Foxql), forkhead box NI1(Foxnl), and adenomatosis polyposis coli

down-regulated1 (Apcddl) were increased compared to the DNCB-DM group.
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ABSTRACT

The effect of tannin on hair growth in

2,4-Dinitrochlorobenzene(DNCB)-dermatitis mice.

Kyoung-Hwa Jang
Advisor : Eun—-Mi Ryu, Ph.D
Dept. of Beauty and Cosmetic

Graduate School of Chosun University

Appearance is being perceived as competitive by not only women but also
men, so hair and scalp are exposed to chemicals such as frequent dyeing
and bleaching and permanent for enhancing appearance. Those reasons
cause problematic scalp disease or dermatitis on the scalp and hair growth
impediment. The purpose of this study was to investigate the effects of
tannin, which has antimicrobial and immunological properties, on hair
growth in contact dermatitis induced by 24-dinitrochlorobenzene(DNCB).
Twenty male 5 week old balb/c mice adapted for one week at Samtako
were examined for a total of 8 weeks.

First, mice(DNCB-DM) were exposed to dermatitis, and tannin aqueous
solution (0.2w/v in 200ml of tap water) was orally taken to dermatitis
induced mice(DNCB-DM+T). The results were as follows: First, skin

symptoms of mice in the DNCB-DM+T group treated for 3 weeks and 5
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Fig. 1. Schematic diagram of the study.
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Cl
NO,

NO,

Fig. 5. Chemical formula of
2,4-dinitrochlorobenzene(DNCB).
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6.1 @

Aepbd e AAe] dE et 2E A EA ALgHE FFARAA gF2H o] 29
Ao ol E4E = e Yol el d E Wi E 25 32 F(melanocyte
stimualting hormone; MSH) Sl 93] AlAjo] ZH R0 walyo]l Qg e of
v =Akel AFQl El2Z41(tyrosin)S A+ E238Y,  tyrosin—=DPPA—DOPA—
quinone—indole-5,6dihydroquinone 2.2 W3}3} 1, indole-5,6-dihydroquinone® =
FAZE Wb *o| o (Fig. 6). AAE Wepde WebdAze] $x4E7]d o)
AetdFolels AXA Pz FH AP MNER dgo] Ho] xd FilF
AAA A (Fig. 7) Wepde 2 faedd dedehdold B kA fEo
2 28 7 Ak FEgdS P o T AR AN A Apole] S
B dledede HadAox Aga s galo] ol2= We Al S e
o9 welde] oo @w wgel ZyuE UdaH A (black), 24 (brown),

Z

# M (red), 79 (blonde), ™4 (gray hair)®"4=o] ).
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Tyrosine
%
DOPA
l Tyr
Dopaquinone

Cysteine(-) (+)Cysteine

Dopachrome CysteinylDOPA
w2
DHICA DHI Pheomelanin

Tyrpt l
DHICA-melanin  DHI-melanin

Yellow to red

. Tyr : tyrosinase

Eumelanins Tyrp1: tyrosinase-related protein 1

Brown to black Tyrp2 : tyrosinase-related protein 2

DOPA : 3 4-dihydroxyphenylalanine

DHI: 5,6-dihydroxyindole

DHICA. 5,6-dihydroxyindole carboxylic acid

Fig. 6. Melanin biosynthesis procedure.
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HO OH

HO OH
0 0 OH
o
0 OH oH

OH

Fig. 8. Chemical formula of tannic acid.
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1. 28 A5

1.1 4345

Ado] Alg¥® ¥ud 24-dinitrochlorobenzene(DNCB), acetone, olive oil,
paraformaldehyde, xylene % ethanol< Sigma-Aldrich Co.(St. Louis, MO,
USA)ol A Fufste] AFg3F3al, TRIzol® RNA Isolation Reagentsi= Life
TechnologiesAF(Carlsbad, CA, USA)dlA Fujste]  AR&3l9 T}, Digital
Camera, Aanimal Clipper, #A| 2298 2 FAQ5= AR5gdA] Fujste] AL&3sh

AN

A% 5573 male Balb/c & AFHE FAEFI(Samtako, Daejeon, Korea)oll A

iz
0%
&
o
BN
°x
R
£
=l
Lo
<)
=
_?il‘

Stal =AM 1578 Az F Al
HsE 60+5%, =% F71= 1243
sSe wAERer, AHAE Svbdd yro]l F 20wk E Aol Abgskal e,

st =49 &2 Y3 Sd(E UMz CLAUC 2018-A0006)= wFof
% A

i

— 37 —
Collection @ chosun



2.1 &9 B

2 A A ALEE §oE T o] Aofgith

AFToRE B FolES DNCB-DM+TE Aot FAhzTodE
EdTS DNCB-DM=  Agelgtt. gl fixawo=zs FAHT

=
=

i)
oX,

o
e

A
ControlZ A 9l3tal mpx|wo g S Xtz = olive 0il3} acetones 3:19 H]
&2 gaAZ A RE OAR Aot}

22 9849 2 #A

A% 5% male Balb/c & AFE (F)AEFZ(Samtako)ol A E ol 157U

o

F A7 T 12 AFF 22 AF o R Fig. 99 o] WaEHTt 12 AF
M= AFHY 5 HYE A3 F 3577 DNCB(Olive oil:acetone=3:1)E ©]
L3 A JH IS doAn. HESAH mFEdo] dojdt AFAE 23 AP A

, ¥ dxa"¢l DNCB-DM+,

Aow Afzol FHEY
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Table 1. Experimental design

Experimental Treatment

groups 0.1%6 DNCB Drinking water

DNCB-DM+T 4weeks for 8weeks 0.2 tannin for 4weeks

DNCB-DM  4weeks for 8 weeks Tap water
Control No Tap water
O,A No Tap water

DNCB-DM+T: 0.1%6 DNCB application and 0.2(W/V) tannic
acid feeding from 3 weeks after 126 DNCB application.
DNCB-DM’: DNCB application; 0.1% DNCB in olive
oil-acetone solution, Control: tap water feeding, O,A: Olive
oil-acetone control.
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SHIREDER)
AAE B3 WEt §EAY vRdel AAYS AW F 23 Aol Eoin
th. 23 27 el A= DNCB-DM+Ti*, DNCB-DM+#, Controli¥, OA % 4+

2.4 22382 EX(Hematoxylin & Eosin)

2ATH BN APAL 8FA AAE AF =4 A

Y
ui
dlo
o
o
4z
g
ftlo

X
AZd H & E 44& o3 2ol ddstdnt. 97 x24S 05cmxlem A7) =
2k A 10% paraformaldehyde &9 12A]17F S¢F A A dte] A7l T 99%
ethanol2 @344 S A s Fgkddd Zvl(ebedding) sttt Ikekde] 2

5 ZAAH A A-E Microtome(Finesse 325; Thermo Scientific),
An7d #FE Sgfol= ks 9o Zola S AAGE A (Xylene
I, M—100% EtoH I, I—9% EtoH I, O0—90% EtoH—80% EtoH—70%
EtoH, 2t 1024)< sl sefdo] AAYE dFzxz duH2 1%
Hematoxylin(Merck Co., Darmastadt, Germany)¥} 1% FEosin(Sigma-Aldrich
Chemical Co., St. Louis, MO, USA)S o|&3to] A & 33td v 4 (BX51;

Olympus Ltd., Tokyo, Japan) S & %74 A4S #2319 tHFig. 10).

2.5 ¥ z2A HAA (Transcriptome) 4]

AAE "FE 2HAA AWFES  AASL TRIzol® RNA  Isolation
Reagents(Life Technologies, Carlshad, CA, USA)E ©]&3}4] total RNAES &
glstdch. Agilent RNA 6000 Pico Kit(Agilent, Santa Clara, CA, USA)$}
BioAnalyzer 2100 Automated Electrophoresis System(Bio—Rad, Hercules, CA,
USA)& ol&sto] dF-x2oA #2]d total RNAS A AAS A ¥

Ao #E2d RNATE HAAS 82l & TruSeq®stranded mRNA
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Sample Preparation kit(Illumina, San Diego, CA, USA)S o] &3lo] A FAL9
Ao wElbr mRNA sequencing libraryE %HEAth ¥ 53-%2 mRNA
library= Agilent DNA High Sensitivity Kit(Agilent, Santa Clara, CA, USA)
E  o]83}e]  Bioanalyzer 210022 EA43ti, CFX9% Real Time
System(Bio-Rad, Hercules, CA, USA)S o|&3slo] AHGREA st 747+9
)7 %2 mRNA library+ Ilumina HiSeq 25002 ©]&3le] RNA sequencing
A5 Agslty. 33 %22 cDNA libraries:= TruSeq flow cellS ©]-& 3}
c¢DNA libraries®] clusters& Y& Ut TruSeq 200 Cycle SBS Kit(Illumina,
San Diego, CA, USA)E ©]&3}4 100bp-end read=4 G714 LS #2435
t}. ¢cDNA libraries®] @7|4E AKX = FASTQ formatoll A4E H R} Hlw
3to] #2393, Gen Mapping 412 TopHat2(http://tophat.chcb.umd.edu) £}
bowtie2(http://bowtie-bio.sourceforge.net) S ©]&3tAch zF A3+ 7He] 4
2} @& & z}o](differentially expressed gens(DEG)+= reads per kilobase per

million mapped reads(RPKM) #t2S o]&3tda, TAA FoXdL DEG

analysis by CuffDiff(http://cufflinks.chcb.umd.edu)g ©]&3&te] FX3
Fold-change False Discovery Rate(FDR)7} p<0.05%1 #H& fFolgt Aoz 3}

%t} Functional gene set®] #2412 DAVID Bioinformatics Resources 6.7,

NIH(http://david.abcc.ncifcrf.gov) S ©]-&3Fo] 24313 th(Fig. 11).
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Hair shaving

- Sacrificed
on the whit Treatment with Tarmin

skin biopsy

skin region

1% DNCB 0.1% DNCB

Induction of atopic dermatitis with DNCB

v A A A A A A A A A v

Day0 Dayl Day7 Dayl4 Dayzl Day23 Daydd Daydl Daydd Day3b Day%

Fig. 9. Diagram of experimental procedure(77>.
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+ (C/adapter sequence trimming for raw FASTQ sequences

* Raw read quality evaluation by FastQC (http://wwwbioinformatics.babraham.ac.uk/projects/fastac )
with default options

» Adapter sequence trimming by CutAdapt (https://pyoi.pvthon.org/pypi/cutadapt)

* Mapping on rat reference genome
» By TopHat2 (nttp://tophat cheb.umd.edu) and bowtie2 (http://bowtie-bio.sourceforge.net)

* Expression and DEG analysis
» Expression analysis by CuffLinks (http://cufflinks.chch.umd.edu] with defautt options

* DEG analysis by CuffDiff (ttp://cufflinks.chcb.umd.edu) with significance threshold as FDR<0.05, p-
value<0.001/0.01

+ Scatter plot and volcano plot by in-house R seripts

* Unsupervised clustering by in-house R scripts

* Functional category analysis

* Gene set overlap-hased pathway analysis with DEGs by DAVID (nttp://david abcc.ncifcrf.gov) for
Gene Ontologies and KEGG pathways

Fig. 10. Tools and Parameters.
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Skin

1. Preprocessing
|RNA isolation/cDNA preparation)

15. Quantification

ATTAGCTAGGCCAGTTGAAC CAGGTCGACG 5 C—
ATTAGCTAGGCGCTTAGGCA F-{_NA-Seqreads == Egralgatlci?e”d[sei‘ ressions
CGCTTAGGCA CAGGTCGACG  (*-fastd) 3f — )
2. Preprocessing
(Quality controlfAdapter trimming)
v 6. Statistical test (DEG analysis)
High quality adapter-free reads (*.fastq)
‘ o DEGs
3. Mapping on R }Fu\d changes
reference genome p- values/FDRs)
— - 7. Functional category
Genome mapped reads st
25 "‘_ {*.sam/*.ham) analysis
4, Summarization ::.f:. RESUItS

(Gene modeling & read counting)

Gene & transcript
madels {*.gtf)

-

5. Quantification

Fig. 11. Transcriptomes
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0 week 1 week 2 week 3 week

0 week 1 week 2 week 3 week

0 week 1 week 2 week 3 week

0 week 1 week 2 week 3 week

Fig. 12. First experiment(0~3weeks): A: Control and B: Olive
oil-acetone; C: DNCB - DM(dermatitis); D:
DNCB-DM+T(dermatitis).
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4 week 5 week 6 week 7 week 8 week

4 week 5 week 6 week 7 week 8 week

4 week 5 week 6 week 7 week 8 week

4 week 5 week 6 week

Fig. 13. Second experiment(4~8weeks): dermatitis induced with
Tannin; A: Control; B: Olive oil-acetone; C: DNCB - DM(dermatitis); D:
DNCB-DM+T(Tannin).
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21 day 21 day 21 day 21 day

Ry 1)

(a) Before

56 day 56 day 56 day 56 day

(b) After
Fig. 14. dermatitis induced(21day); dermatitis
induced with tannin(56day); A: Control; B: Olive

oil-acetone; C: DNCB-DM (dermatitis); D:
DNCB-DM+T(Tannin).
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{“/Collection @ chosun

Fig. 15. Histological features of the skin in
the dinitrochlorobenzene(DNCB)-treated
Balb/c mice at 8weeks after the start of
DNCB  administration.  Hematoxylin &
Fosin(HE) stain, original magnification *200.
A:  Control; B: Olive oil-acetone; C:
DNCB-DM(dermatitis); D:  DNCB-DM+T

(tannin).
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3. DNCB ¥ 549 A#e 2@ F7] #d A &3 W3}

AFAA S6d Ao BFHE BF =TI IJHE A 5] total RNAE &
g3t & AAA BAS Fste] diEzdd fHdA 2¥ Y ZpolE Hlushe
log2(FC) #kel -1 o]sfo]aL pgke] 0.05 olakql RF7] & A= Table
29} 2t} DNCB-DM9 33 H %2 G protein - coupled receptor(Gprebd),
desmoglein 4(Dsg4), keratin associated protein 4-16(Krtap 4-16), patched
2(Ptch2), homeobox C13(Hoxcl3), forkhead box QI1(Foxqgl), forkhead box
N1(Foxnl) ¥ adenomatosis polyposis coli down-regulated 1(Apcddl) mRNA
Zo] DNCB-DMx“ell H]gto] 7HAw At}

G ©wa A2 =8A(G protein coupled receptor):= A ES 7TH E sl
T2 g u g de YAl 800~10007 FE=o] F&AS] F/RIL
I, AR AW A 2E Y wge Yl FEAo g
GPRCED= G @i A4 849 3 F7=2A 2delA GPRCSD HAM]
2 Agd e x4 #Hosiy s 7
catagen 7]°l @&AE M telogen @ *7| anagen 7|o& WEE A ol muh
F7) zAel wEE o ded Aup?. B Age)A GPRCSD ol
DNCB I Fd9] gz A tixao vt log2(FC) dte] -56°o=2 7
Aol 2k Ay FA4 3 k)l st vebd Aow AZETh Msx2
= 2 Ao Msx2 T3 o] DNCB 3 gwte] 3 R4 oA tjxao] H]
ato] log2(FC) gkel -47o= FFaso] wge] A Faj7t veed Ae=
AZEAT) Peh2e 2 bl #ojsts fAAR gEA ded??, B 43
o]/ Ptch2 & Fo] DNCB IH-do] IF-HclA izl Hlste]
log2(FC) gkol -46°o2 as ol e o] Fsj7t vepd ez Azt

i

s

%7] anagen I}

BN

A,
wide] websl Age] waE ofelzkA AsASAASe] wiE gl
F% AE W Wnt/B-catenino] #Heldhi A ADA A} AL g A
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F7re] AE Lo Zodttn BusEa Qo wntlob & mydel AFS
=13l wmubAl g F719] telogenol A anagen® 29 IS FEdE o=
2 A A Wntlob @& o] DNCB 354
N thzol Hsle] 1og2(FC) Fhol -44% Zaxol myde] Ao szt
Uetd slow AZEn. DSG4 9L v owd desmosomes®] T 84
24 33 AEol A Alazel Mol H 2 (adhesion)dll ol gtrl, Ebo| A&
2 M EZo A AR desmoglein 47} B ZAMNEE FA oA #3tz A
dots 2EAAR A ded?, B @ DSG4 wdFo] DNCB vl
BAFe] vRrzAHoA thxotel Hlate] 1og2(FC) gol -40 o2 7AFo
ol Zsle A7t vElg o® AZEh BE RydoA AdEE 1
Fo] Aust ZAFxzEA RZk hair shaft)2 JZo] FE & Fof &8 %o
zoln Hd Fgo| FHFo] Ak ZHe Fo 7 A8 2 A
el ik Agw <A
o Krtapd-16 &= Z@Age Q7 gwdF sy 2 230 Krtapd-16
el #Fo] DNCB 35w dFx2 oA thxtol Hlske] log2(FC) kel -
28 & gharlo] Bte] Aol Fa7F vEtd Aom AZbEvh Hoxcl3 W
oo Baso] e, 2 A3elA Hoxcld ¢d
Fol DNCB ¥F-ddre] v Fzzelq tizarel] Blgte] log2(FC) #hol -2.7

2 gasol 2asr] x2dd Fart vEhd Aoz AZ4En. Hoxel3

ﬂl

I @ (Hair keratin - associated protein :KRTAP)©]

ol
Mo
o,
2,
ol
ko
ot
12
ot
o
e

TGF-B1 21 ALS JAgte 2 M anagen ¥ catagen transition FEIS 2ot

S 489 st muFIlE et q¥L b Aom AA AT,

A3 ol A

Apcdd]l & o] DNCB+DM 9] 3 H-Z 2 oA Controlol H]3Fe] log2(FC)
fhol -23 o= Aol mAA ezt yEd Aow AZEn. Sox2l

BA
e AR BEAZA PHHE GudR madze] Bae wpelst
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Table 2. Alterations of hair cycle related genes

in skin of DNCB-dermatitic mice by RNA-seq analysis

Counts (average)

Gene log2(FC) Pvalue Q value
Control DNCB-DM

Gpre5d 590.5 119 -5.6 0.0001 0.005
Msx2 886 35 -47 0.0001 0.005
Ptch2 242 10 -4.6 0.0004 0022
Wntl0b 17.8 08 -44 0.0011 0.048
Dsgd 17.1 10 -4.0 0.0001 0.005
Krtap4-16 2535 36.2 -2.8 0.0001 0.005
Hoxc13 1199 179 -27 0.0001 0.005
Apcddl 474 9.8 -23 0.0005 0.029
Sox21 449 10.7 =21 0.0009 0.042

Gprebd : G protein—coupled receptor, Msx2 :
msh homeobox 2, Ptch? : patched 2, Wntl0b :
wingless—-type MMTYV integration site family,

Dsg4 : desmoglein 4, Krtap4-16 : keratin

associated protein 4-16, Hoxcl3 : homeobox

C13, Apcddl: adenomatosis polyposis coli

down-regulated 1, Sox21 :SRY (sex determining

region Y)-box 21.
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4. DNCB ¥ 5 AF datd AFAH FE FAAe &8 A3t
ANz 8FA AHAE AF A7 IRE HE5Y total RNASE &

g ¥ A BNE Bekel dzTd A4 A Folg wwsel

r©

log2(FC) gte]l -1 o]stolar pzke]l 0.05 o]stel =ebd A gHA (melanin
biosynthesis) ## F# A& Table 33 #th. DNCB-DM-¢] 3H=%Z
tyrosinase(Try), oculocutaneous albinism II(Oca2), tyrosinase-related protein
1(Tyrpl) ¥ dopachrome tautomerase(Dct) mRNA #Fo] thzto H|ste] A
HA. HEAUA:s woid AddAds 2-ss M 83 ZaEA
L-tyrosine< 3,4-dihydroxyphenylalanine (L-DOPA) S =2
Dopaquinone. 2 A3 A|7]= 207 W8-S Zu 3l 248 S 1 a9
ol Try Wd=Fe] DNCB 3IFHT 3 Fx2 A
log2(FC) #rol -52% zhawo]l Hzpbd A ago] oA
A2 Oca2e WelimAlolE S AL o] 923 9 dufdzq depd g4

of ARz o]FHe HEAS WIHAlEWR oS AT= FES st AL

T,

2 g#HA ged®, B A Oca2 W@Fo]l thxidA 7800t
DNCB ¥ F-dvte] I F-22A0 A 0= vebvbA] depd Agtdo] A= 9l
= Aom AZtEY Tyrpla Wepbd @A o dost= dad AE 5o 74
A2 A tstol=EAQE e A A3l § A (dihydroxyindole carboxylic acid
oxidase) &5 7FA L o, Wt -F(melanosome) T2 F4¢ HEtd
AT 24 2 Az Aoz o] 5 Row g4 Yo B A
Tyrpl 2@ o] DNCB dH-He] IFzAcA dizzatol Hlske] log2(FC)
ftel  -38= FaHol Wed Aol oAE Aem AAET. Dete
tyrosine-related protein 2(Tyrp2) 2% <& A Jow weld 3HAgof #olsh=
Wl AL Eo] FHAEA E3=E(Dopachrome) S T]dto] =2A¢0E 715
212} (dihydroxyindole carboxylic acid: DHICA)Z HA$A 7= 288 @™,
© A¥lA Det E@Fol DNCB v F Ao dF-24 oA izl st
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log2(FC) gtol -3.7% Zaxo] HWepd 4ol oAd Aoz Az
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Table 3. Alterations of melanin biosynthetic process related

genes in skin of DNCB-dermatitic mice by RAN-seq analysis

Counts (average)
Gene log2(FC) Pvalue Qvalue
Control  DNCB-DM

Tyr 106 03 -52 00006 0031
QOcal 18 00 nf 00001 0.005
Tyrpl 910 63 -38 00001 0005

Dct 1902 145 -37 00001 0005

Tyr : tyrosinase, OcaZ : oculocutaneous albinism
II, Tyrpl: tyrosinase-related protein 1, Dct :
dopachrome tautomerase
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5. &¥de] DNCB ¥ ¢ A#AY 2 F7] #d FHAe &3 ¥}
AAA A 6L AN BHAE T |

g F AAA 24 s Fete] diEad fdA Td e Aol wlalslo
log2(FC) kol -1 olstelar pgtol 0.05 o]&bql mr57] #&d =2k Table

49} -t} DNCB-DM+T+ 9] 38 %2 G protein - coupled receptor(Gprebd),

=
k1
>
>,
N
=2
=
-z
il
2
i
_0|L
0
g
&
=
Z,
T

desmoglein 4(Dsg4), keratin associated protein 4-16(Krtap 4-16), patched
2(Ptch2), homeobox C13(Hoxcl3), forkhead box QI1(Foxqgl), forkhead box
N1(Foxnl) % adenomatosis polyposis coli down-regulated 1(Apcddl) mRNA
Zo] DNCB-DMrell H|ste] F7bstivt. GPRCSD= G @ d =849 &
STHEA EGolA i Algtel o] zAste] r]e] Ao st
b7 Sk gl Sk 5o ATl WA, FA7] 2 2wk 7]l
EodEA ov glow ged Ada™ 2 AgelA GPRCSD @d el
DNCB-DM+T9] 7§22 o A DNCB-DMol H]3}e] log2(FC) #hol 7.02
2 ZF7FH o] DNCB A#& yewd 2 Ay 43 2dbs7]e As)rt

U 5oz g&EE Aoz AZTET, Dsgd G2 Ay Ax A

(adhesion)ol ¥l sk o WA, miol A B AAME £3 28R

_,d
o
lo
i)
B

2 a8 Qg B A8 oA Dsgd @@ ZFe] DNCB-D
o 1 DNCB-DMs-ol H]3}e] 10g2(FC) kol 542 Z7}5o] DNCB # 2=
Elutd 2y ZE Ay F3 24 Zev gd F

Krtap4-162 248 st B Agd d3d did 5 sz 2 A
Al Krtap4-16 2@ ko] DNCB-DM+T*9] 3] F-Z2 o A DNCB-DMioll |3}
o] 10g2(FC) gkel 472 F7F=lo] DNCB AH#= detwgd 2 g4 Fairt
Bd FoE 3Ed Aom AztE Ptech2e R dddl #d

deA Yed™ B AHA Ptch? 2@ ZFo] DNCB-DM+T¢ 3] Hz4 9|
] DNCB-DM el ]34 1og2(FC) %ol 422 F7k=o] DNCB A2 & e}
S el e At gd FoR 35d o AZtEth Hoxcl32 B
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G B2 zAdse] BurEv)e B Aoz B FHojg=g Bt »m oAg
o 5] Hoxcl3 & &Fo] DNCB-DM+Twre] 322 oA DNCB-DMwel H] s}

o 1og2(FC) gte] 292 ZF7F¥o] DNCB A#= yetud = 3k sf7t
U Foj2 3|85 Aoz AZHE Foxqle RWGAE E3to] #holsis oy

Az dEA e rﬂ(”“ B 23 oA Foxql @@ %] DNCB-DM+Te] ¥
B zAo)A DNCB-DMell H]ate] log2(FC) kol 2622 Z7l5 o] DNCB A
g2 Yegd ZEAEZ 235t Zeirt gd FoE IEd Ao=E Aztdr)
Foxnl& ®yubtho] #ofsts whuld® odefx 9=d? 2 254 Foxnl
@ go] DNCB-DM+T9] I#ZZ oA DNCB-DMwol H]Et4] log2(FC)
#kol 258 ZF7F= o] DNCB A2 yewgd =2y 2d st gd Fo =2
Ao 2 AZETE ApeddlS EIAEC WA= dldz o] A
ol #WoJd= Wnt signalings & A8k
BB A¥elA Apeddl  ZE o]  DNCB-DM+T#e] 3]z o A
DNCB-DMsr-ol 1] &te] 1og2(FC) kel 232 % Z7bs o] DNCB A e 2 uetyt

W ool ezt gy Folw sEE gow Azw.
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Table 4. Select skin transcripts related to hair cycle in tannin

treated DNCB-dermatitic mice by RNA-seq analysis

Counts (average)

Gene log2(FC) Pvalue  Qvalue
DNCB-DM DNCB-DM+T

Gpre5d 119 1554.9 70 0.0001 0.005
Dsgd 1.0 452 54 00001  0.005
Krtap4-16 36.2 957.3 47 00001  0.005
Ptch2 1.0 19.1 42 0.0005 0.029
Hoxc13 17.9 1359 29 00001  0.005
Foxql 13.1 785 26 0.0003 0.017
Foxn1 119 68.9 25 0.0001 0.005
Apcdd1 9.8 48.1 23 00003 0017

DNCB-DM: DNCB-dermatitic mice, DNCB-DM+T:
tannic acid treated DNCB-dermatitic mice, Gprebd:
C, group 5,
member D, Dsg4: desmoglein 4, Krtap4-16: keratin
associated protein 4-16, Ptch2: patched, Hoxcl3:
homeobox C13, Foxq 1: forkhead box Q1, Foxnl:
forkhead box N1, Apcddl: adenomatosis polyposis

G protein—coupled receptor,

coli down-regulated 1.
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6. ©¥de] DNCB &7 ¢ AH9 dagtd AFAH 4 FAx9 43 ¢

AFAA S6d Aol BHAE BF = A7l IFE AE5E9] total RNAE
g & AAA BAS ot diExdd fdA EE Y ZpolE HluLshe
log2(FC) #ke] -1 o]slelal pgke]l 0.05¢]8Fel wWebd A I fHdA+=
Table 5%} Ztt. DNCB-DM+T ¢ ) B %2 Ttyrosinase(Try),
oculocutaneous albinism II(Oca2), tyrosinase-related protein 1(Tyrpl) %
dopa chrome tautomerase(Dct) mRNA #o] DNCB-DM ol H]sto] 715 A
t}. H2ZAYA= L-tyrosines 3,4-dihydroxy phenylalanine(L-DOPA)2 &
L-DOPAE Dopaquinone®. @ H3A|7]= Webd A S 204 ¥Hg& =
WSt g sl Webd A4S 2™elE 340t DNCB-DM+T <]
522 Tyr EdFo] DNCB-DMol Blste] log2(FC) #hel 59% F7Fs o]
dobd A #Zo] FrkE o s Aoe® AAEY. Ocaze Hepd &4 Al
Zo AZgolA ERZAL AZTHE o]FATE A4S st o g g ey
= A3 A DNCB-DM+Tre] 3 Fx2 Oca2 'Td o] 15022 DNCB-DM
o] R A W 0ol vty SUlE o] vd Fojg dWopbd Aol F
AZyEh Tyrple Wabd g4 3 ¥ 2} =& (melanosome) %9
SR 9 Wy FA4 AE FHOE BoaE Aoz deA 9=,

N
N
&
fr

243
ol DNCB-DMwel ¥5x% Tyrpl @&dFo] DNCB-DMzel H|&to
log2(FC) kol 47= S7t¥o] e Foj2 depd Adat Aol 7t
ol e Ao AZEY Dot debd A AxZA -] dolsts
Ao 2 A ¢lid, B Ao DNCB-DM+T¢ 3522 Det 23
Fo] DNCB-DM=ell Hlgte] log2(FC) #kol 442 S7hso] & Foz e}
W AR AEdgo]l ST S Aem AE
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Table 5. Select skin transcripts related to melanin biosynthetic process

in tannin treated DNCB-dermatitic mice by RNA-seq analysis

Counts (average)
Gene log2(FC) Pvalue  Qualue
ONCB-DM DNCB-DM+T
Tyr 03 165 59 00006 0033
QOcal 00 150 Inf 00001  0.005
Tyrp 6.3 1598 47 00001 0.005

Det 143 3050 44 00001 0005

Tyr: tyrosinase, Oca2: oculocutaneous albinism II,
Tyrpl: tyrosinase-related protein 1, Dct:
dopachrome tautomerase.
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