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vt 22 o] Aol o & W o] F7HE = /-7 A= FGF21(fibroblast growth

factor 21. Gene ID: 26291), CTH(cystathionine g-lyase. Gene ID: 1491),
CREBRF(cAMP responsive element binding protein. Gene ID: 153222),
DLLA4(delta-like 4. Gene ID: 54567), FGF18(fibroblast growth factor 18. Gene ID:
8817), FOS(Fos proto-oncogene, AP-1 transcription factor subunit. Gene ID: 2353),
PDK1(phosphoinositide-dependent kinase-1, Gene ID: 5170), PTPRN(receptor-type
tyrosine-protein phosphatase-like N, Gene ID: 5798), CLIC4(chloride intracellular
channel 4. Gene ID: 25932), PTPRB(protein tyrosine phosphatase, receptor type B.
Gene ID: 5787), PPP1IR15A(protein phosphatase 1 regulatory subunit 15A. Gene ID:
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Gene ID: 5581), CHMP4C(charged multivesicular body protein 4C. Gene ID: 92421),
CLDN14(claudin 14. Gene ID: 23562), SLC7A11(solute carrier family 7 member 11.
Gene ID: 23657), BOC(BOC cell adhesion associated, oncogene regulated. Gene ID:
91653), AJUBA(ajuba LIM protein. Gene ID: 84962), LMO7(LIM domain 7. Gene
ID: 4008), MMP24(matrix metallopeptidase 24. Gene ID: 10893), C3orf58(divergent
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7071), CSGALNACT 1(chondroitin sulfate N-acetylgalactosaminyltransferase 1. Gene
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ASNS(asparagine synthetase (glutamine-hydrolyzing). Gene ID: 440),
NFE2L2(nuclear factor, erythroid 2 like 2. Gene ID: 4780), RIOK3(RIO kinase 3.
Gene ID: 8780), TXNIP(thioredoxin interacting protein. Gene ID: 10628),
MTR(5-methyltetrahydrofolate-homocysteine methyltransferase. Gene ID: 4548),
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A ¥ = A 2= ADGRA2(adhesion G protein-coupled receptor A2. Gene ID:

25960), TBX4(T-box 4. Gene ID: 9496), OVOL2(ovo like zinc finger 2. Gene ID:
58495), ACVRLI1(activin A receptor like type 1. Gene ID: 94), ALB(albumin. Gene
ID: 213), JADE1(jade family PHD finger 1. Gene ID: 79960), MLLT11(MLLT11,
transcription factor 7 cofactor. Gene ID: 10962), ADORA1(adenosine Al receptor.
Gene ID: 134), TNFRSFS8(TNF receptor superfamily member 8. Gene ID: 943),
NLRP12(NLR family pyrin domain containing 12. Gene ID: 91662), CASP14(caspase
14. Gene ID: 23581), LTA(lymphotoxin alpha. Gene ID: 4049), SMAGP(small cell
adhesion glycoprotein. Gene ID: 57228), NEO1(neogenin precursorl. Gene ID: 4756),
MTSS1(MTSS1, I-BAR domain containing. Gene ID: 9788), TSPAN32(tetraspanin
32. Gene ID: 10077), CLDNS(claudin 8. Gene ID: 9073), MYBPH(myosin binding
protein H. Gene ID: 4608), SGCE(sarcoglycan epsilon. Gene ID: 8910),
CDH15(cadherin 15. Gene ID: 1013), ARHGAP6(Rho GTPase activating protein 6.
Gene ID: 395), ZFP36L2(ZFP36 ring finger protein like 2. Gene ID: 678), EHF(ETS
homologous factor. Gene ID: 26298), SLAMF6(SLAM family member 6. Gene ID:
114836), HLA-DPB 1(major histocompatibility complex, class II, DP beta 1. Gene ID:
3115), SSC5D(scavenger receptor cysteine rich family member with 5 domains. Gene
ID: 284297), CCR4(C-C motif chemokine receptor 4. Gene ID: 1233), CCR7(C-C
motif chemokine receptor 7. Gene ID: 1236), KLRG1(killer cell lectin-like receptor
subfamily G member 1. Gene ID: 10219), BLNK(B cell linker. Gene ID: 29760),
IGFBP1(insulin-like growth factor=binding protein 1. Gene ID: 3484), GIF(MIF,
macrophage migration inhibitory factor. Gene ID: 4282), ¥ o] 5] 2302
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Z7}¥ = $ A 2= FGF21, CTH, CREBRF, DLL4, FGF18, FOS, PDK1, PTPRN,
CLIC4, PTPRB, PPP1R15A, PTPRH, DDIT3, BIRC3, FOXO03, BCL2, PRKCE,
CHMP4C, CLDN14, SLC7A11, BOC, AJUBA, LMO7, MMP24, C30rf58, KLF10,
CSGALNACT1, CEP120, CHAC1, ASNS, NFE2L2, RIOK3, TXNIP, MTR, IFRDI1,
2 ol 59 o= o|Fofx] o FE AEE 5 a1, A 4] & = FGF21,
CTH, CREBRF, PTPRN % o] £ 9] %3} 0 & o] Fo]xl F o 2 E Aelg 4=
Ao} oo x| = A2 ot} B EHlo] thE Fd oo A, A
d] ety sd 2 el o] 7o) o9& i o] A= f- 74 ADGRA2,
TBX4, OVOL2, ACVRLI, ALB, JADE1, MLLT11, ADORA1, TNFRSF8, NLRP12,
CASP14, LTA, SMAGP, NEO1, MTSS1, TSPAN32, CLDN8, MYBPH, SGCE,
CDH15, ARHGAP6, ZFP36L2, EHF, SLAMF6, HLA-DPB1, SSC5D, CCR4, CCR7,
KLRG1, BLNK, IGFBP1, GIF, & o] 52| 2§ 0 & o] Fojzl o g BE Aes
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o 7] AAld 2 AR 2 dd s
W&ol st7] AAld 2 AF g ¥ = 1 ol Tk

371 WAl 2 A g el 9o A, B A *-A]2 GraphPad Prism(GraphPad
Software, La Jolla, CA, USA)¥} SPSS 43~ E ¢]] o] (Version 12.0; SPSS Inc., Chicago,
IL, USA)E o] &3l =3 3tqlaL, 155 Alelo] A4 froldS -3 EY &
A (Mann-Whitney U test)®ll 2] 8] A3} o, A4 f-2] 442 p <0.0590 4]
178 ¥ At

A 1: 22y RAd 2 ZE AG A

<l-1>3 g Fute g2 e 7 et A 2d

2 A E(AGS)S ATCC(Manassas, VAol A -4 8Fe] H.#sh AFE-3131 o)
EE A¥E A 5670 o] 3 AR 8HA] &3k AGS Al ¥1= RPMI-1640
1l % 9% (Gibco BRL, Gaithersburg, MD) 2 10% FBS(fetal bovine serum, Gibco
BRL)7} £ 3H wl x| ol A 37°C, 5% CO,0ll A wl &3ttt Al 5 6-4 =2l o] B0l
105 Al Z/me 5 55 2-58kaL, 24 AlZE &) FHAIZL -, Al o] D] svtE
3+ 2 2] Z 50 MOI(500° CFU) & 641 7F &<t = Z A A 7 Al A et

<1-2> 3FoF 1A =H|
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'sKimchi' 1= 'SK'® WER = 3571 2l el Al 1t &L A Al =83l

=
Hoj Qlom = 1 A A1 7| Al & A ekt
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Fob FEokoith FHH AF AL o AL o Falgla, B AR L oA
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At th: el B AA A A FH el ube} kol oF 30 WA
100 gol™, ok x| FEE 5FHAN2 55 2do] o] oy Ao | =L
18], Az 2w, 1.7 ghkg/Y, 5.1 ghkg/D o] v &= E3F3lo] AukA <l gh=2l 9

HA AFHFo= %H}%}O# ARgsE Tt

<1-5>RNA 2] 2 RT-PCR 3}

Ao <l-1>0 A Al g Fe)2vte] =7 7| 99 Alxe] ik
WA & &4 ate] A 7138k &, 7] Al £Z Dulbecco?] PBSE 2 3] A X 31 T,
RiboEX(500 14, GeneAll, Seoul, Korea)E 4°Col| A 10 &3t Al &5 S o] E o
A 718 RiboEXE #7181 1.5 ml .ol 31 -, 100 masq FEREIES
W A S5t deol A 10 B3F A X3 3, A E-210,000g00 4 30

Wit AR s A2 200 pb o] o] AE R A TS 5, A
SE & 4°Co A 1 AIRE &) A 83T 13,000g0 A 30 - 1F A2 8 5,
A ﬁ%% 70%(vol / vol) ol ¥-& = A = &} AT}, of| ¥h-&-& hH 3] A7 5,
A E-S 100 10 2] DEPC(Diethylene pyrocarbonate) = * 2] ¥ & (Invitrogen Life

Technologies, Carlsbad, CA)°ll £3|A| AT &2 7 Iy
ul-o] 2] 2 (Promega, Madison, W) &2 -B f2f ¥ o HAL 845 AHE-3lo] cDNAE
A 28 T} PCR- 94°Col| 4] 20 Z, 58°Coll A1 30 %, 72°Col A] 45 %21 30
Aol 22 AHE Bho] 4B

<1-6> mRNA A7 H -4

SMARTer Stranded RNA-Seq 7] E(Clontech Laboratories, Inc., USA)E A}-8-3}¢]
% RNAZFH 2 ygo & RNAZYE gholH 2 2] & $H] 83t mRNAS]
2] & Poly (A) RNA SelectionKit (LEXOGEN, Inc., Austria) S A&t 4=3)
Stk ¥ 2] ¥ mRNAE cDNA 4 2 Aol A3l ). <1972 llumina
A7 1-128 AF8-8FL AL, PCRE AF8-8o] S-2313i Tt o] o] A Agilent 2100
bioanalyzer(DNA High Sensitivity Kit)& AF§-3}¢] gho]lH & 2] & &elste] ot
WA o] A7 E H7FsESl vk A 22 Step One 2 A ZF PCR A 2= €l (Life
Technologies, Inc., USA)& AH&-3to] gtol B el g] A& 7| EE AFE-8Fi Tt
i &F-31 8 & A E 224 (high-throughput sequencing)-< HiSeq 2500(Illumina, Inc.,
USA)S AF&3to] 9] o] =l = (paired-end) 100 A G ¥-4] o & $=3 5}t

<1-7> o] E] ¥4

mRNA-Seq #2412 A& 912-& A 7] 93] TopHat 43 E ]} (Cole Trapnell et
al., 2009) =& A3k T} X]-tgxﬂ' 0 2 3 ¥ §-# A= Bedtools(Quinlan AR,
2010)9] A& WA E ARESt] 1 W ohs AE] AlFE VW e R
A28} ). RT(Read Count) H] ©] E] 3= Bioconductor(Gentleman et al., 2004)E
ALg-3to] B A 2 2713 R(R development Core Team, 2016)2] EdgeR-& A}-83F=
Quantile 3 713} WA & 7|Hk o & A €] 313 v}, Cufflinks S AH-&-3Fo] AAA &=
ZEsta, EA S =46, 3d @ 248 BAE A, §AA EE

= =

o] Zx(iso)- B BN 9] APH 491 WAL AEF=v] AL A4 Foje] wA
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© = FPKM(fragments per kilobase of exon per million
o}, - A 2} 173 DAVID(http://david.abee.nciferf.gov/) 2
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[89] Ao 2: A2 FutE 22 Ahel weE SolH oz Tk A
[90] <2-1>RNAseq-&
[91] EEEA ﬂJr 4l
TR, FHAA=E T ]ﬂi”*ﬂ ﬂ%%‘.ii} ol A “‘6401 7}1‘4 poRCAS)
CpKlmchl-J He Az AAsE 524 126 N E 2
S £ ER 2ol L, 15} B A, 4 A s, B
A4 718 S0 2 eRThE 1)
[92] <2-2>RNAseq®] 235 RT-PCRE {15
(93] RNAseq2] 3| E# ¥4 A3 E RT-PCREZ AZstIdtt a4 A F-4A2 5
DLL4(delta-like 4) "2 FGF18(fibroblast growth factor 18)7} CpKimchi ¥-& A 2] &
1 o] o] Al A4S a1, ER 2 E# 2 7 A} 5 FGF21(fibroblast growth
factor 21), CTH(cystathionine-lyase) ¥ CREBPF(cAMP responsive element binding
protein) ¥} 42F8} 4 A~ E ¢ A~ /-7 2} < FOS, PDK1(phosphoinositide-dependent
kinase-1) ¥ PTPRN(receptor-type tyrosine-protein phosphatase-like N) &gk
CpKimchi ¥ & A ] & 1 @ o] foshA] 743t ATHE 2).
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[95] <3-1>RNAseq2 Z31 §- 7% 3}l
[96] FAA 5 Do) ZutE gL 2] 2o A vk o] 744 ¥ 9 A 7 CpKimchi®]
el =2 4gstE of ol %ﬂo}t vﬁx}g— BA s 2 262 719

4
CpKlmchl-/] tﬂ-& 2] = _E._ A ”’@}E] 3 7<4 AR E F
FAR, 24 A S, Gaksh fA AE AT 5

[97] <3-2> RNAseq®] Z3= RT-PCRE =

[98] RNAseq?] 3| EY 4] A3 E RT-PCRE 753515 21, ALB, NEOI1(neogenin
precursorl), CLDN8(claudin 8), KLRG1(killer cell lectin-like receptor subfamily G
member 1) ¥ IGFBP1(insulin-like growth factor=binding protein 1)2] 7 $-
Cpimehi A2} F 716§ del wlol 44315120 Ak chs

[99] AA ) 4: A 3utY A= FAH o3 5olH Frtst= dx}«l
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74
(778 1] FGF21(fibroblast growth factor 21. Gene ID: 26291) f- 7 #}2] & &g
SAst= AAE £3ete el sd 2] A Ase] g

juj
ZAE.

[ 2] A3 100 dolA,
CTH(cystathionine g-lyase. Gene ID: 1491) == CREBRF(cAMP responsive
element binding protein. Gene ID: 153222) - A #}2] & 28 =4 3=
AAE F7h2 Teehs Pl aue s A Age] Adg

I
ZAE.

(7414 3] 273 200 SdolA,
DLL4(delta-like 4. Gene ID: 54567), FGF18(fibroblast growth factor 18. Gene
ID: 8817), FOS(Fos proto-oncogene, AP-1 transcription factor subunit. Gene
ID: 2353), PDK1(phosphoinositide-dependent kinase-1, Gene ID: 5170),
PTPRN(receptor-type tyrosine-protein phosphatase-like N, Gene ID: 5798),
CLIC4(chloride intracellular channel 4. Gene ID: 25932), PTPRB(protein
tyrosine phosphatase, receptor type B. Gene ID: 5787), PPP1R15A(protein
phosphatase 1 regulatory subunit 15A. Gene ID: 23645), PTPRH(protein
tyrosine phosphatase, receptor type H. Gene ID: 5794), DDIT3(DNA damage
inducible transcript 3. Gene ID: 1649), BIRC3(baculoviral IAP repeat
containing 3. Gene ID: 330), FOXO3(forkhead box O3. Gene ID: 2309),
BCL2(BCL2, apoptosis regulator. Gene ID: 596), PRKCE(protein kinase C
epsilon. Gene ID: 5581), CHMP4C(charged multivesicular body protein 4C.
Gene 1D: 92421), CLDN14(claudin 14. Gene ID: 23562), SLC7A11(solute
carrier family 7 member 11. Gene ID: 23657), BOC(BOC cell adhesion
associated, oncogene regulated. Gene ID: 91653), AJUBA(ajuba LIM protein.
Gene ID: 84962), LMO7(LIM domain 7. Gene ID: 4008), MMP24(matrix
metallopeptidase 24. Gene ID: 10893), C3orf58(divergent protein kinase
domain 2A. Gene ID: 205428), KLF10(Kruppel like factor 10. Gene ID: 7071),
CSGALNACT 1(chondroitin sulfate N-acetylgalactosaminyltransferase 1. Gene
ID: 55790), CEP120(centrosomal protein 120. Gene ID: 153241),
CHACI1(ChaC glutathione specific gamma-glutamylcyclotransferase 1. Gene
ID: 79094), ASNS(asparagine synthetase (glutamine-hydrolyzing). Gene ID:
440), NFE2L2(nuclear factor, erythroid 2 like 2. Gene ID: 4780), RIOK3(RIO
kinase 3. Gene ID: 8§780), TXNIP(thioredoxin interacting protein. Gene ID:
10628), MTR(5-methyltetrahydrofolate-homocysteine methyltransferase. Gene
ID: 4548), IFRD1(interferon related developmental regulator 1. Gene ID:
3475), ADGRA2(adhesion G protein-coupled receptor A2. Gene ID: 25960),
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TBX4(T-box 4. Gene ID: 9496), OVOL2(ovo like zinc finger 2. Gene ID:
58495), ACVRLI(activin A receptor like type 1. Gene ID: 94), ALB(albumin.
Gene ID: 213), JADE1(jade family PHD finger 1. Gene ID: 79960),
MLLTI11(MLLT11, transcription factor 7 cofactor. Gene ID: 10962),
ADORA1(adenosine Al receptor. Gene ID: 134), TNFRSF8(TNF receptor
superfamily member 8. Gene ID: 943), NLRP12(NLR family pyrin domain
containing 12. Gene ID: 91662), CASP14(caspase 14. Gene ID: 23581),
LTA(lymphotoxin alpha. Gene ID: 4049), SMAGP(small cell adhesion
glycoprotein. Gene ID: 57228), NEO1(neogenin precursorl. Gene ID: 4756),
MTSS1(MTSS1, I-BAR domain containing. Gene ID: 9788),
TSPAN32(tetraspanin 32. Gene ID: 10077), CLDNS(claudin 8. Gene ID:
9073), MYBPH(myosin binding protein H. Gene ID: 4608),
SGCE(sarcoglycan epsilon. Gene ID: 8910), CDH15(cadherin 15. Gene ID:
1013), ARHGAP6(Rho GTPase activating protein 6. Gene ID: 395),
ZFP36L2(ZFP36 ring finger protein like 2. Gene ID: 678), EHF(ETS
homologous factor. Gene ID: 26298), SLAMF6(SLAM family member 6.
Gene ID: 114836), HLA-DPB 1(major histocompatibility complex, class II, DP
beta 1. Gene ID: 3115), SSC5D(scavenger receptor cysteine rich family
member with 5 domains. Gene ID: 284297), CCR4(C-C motif chemokine
receptor 4. Gene ID: 1233), CCR7(C-C motif chemokine receptor 7. Gene ID:
1236), KLRG1(killer cell lectin-like receptor subfamily G member 1. Gene ID:
10219), BLNK(B cell linker. Gene ID: 29760), IGFBP1(insulin-like growth
factor=binding protein 1. Gene ID: 3484), GIF(MIF, macrophage migration
inhibitory factor. Gene ID: 4282) - A}, ¥ o] £2] 230 & o] F ozl
o g R AUEE g4 e S5 A4S 2rte
Eashe Yelaute A Re Au A 9§ 2R,

A 100 Slol A,

A7) §aAe RS ZA sz AAE 7] AR mRNAS] %
S ek AR, 7 FARYE Y e g
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