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2 GAAol A & "EFE dlF7(standard control)"2 ZAbo] obd AHAF EwkS & 1S A4l ofgolA &
g8 AETH A5 Fo EAsteE, & e A oo mE At tigk v fdAke] nRNA F BE s EE
oujgitt. &, A7) HF UFRTL S S &2 A AR 4§ dh. BFE gER2T2 AR o EA4)5)
E 1A AR nRNA $S HlwEly] 93 v)Folw | BE dERToRA ATHE ARE BAFor Aogd u
o Zo] G Al 71zkE AA vlolg: EwRket Hoo] A4 Aol AETA Als Ul v nRNAS Ho &
ATeth, 2F dE2T @2 JHAY o], Al 71zE, QIF Tl oFEstd uYgd & Jdew, uA {FHA
mRNA FFo] B thE 7] fAARe] nRNA el diE) Al HES A=A of R Tl wel dAA8E ¢ 9l
gk, ZAbo]l ofd A4 #ERbE g ARE Aoslr] fal AFEEHE &oldd “Hit (average)” &, A &
TS g AbRe] AESH Alge BA, oF 5o 2 U A oo wE wbA {HA] nRNA FAHE ofn| g
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HPRT1 (hypoxanthine  phosphoribosyl  transferase 1), HBSIL (HBS1-like protein), AHSP (alpha
haemoglobin stabilising protein), ACIB (beta-actin), RNAISS5 (RNA, 18S ribosomal 5), FCGR34 (the
Fc fragment of IgG, low affinity IIla, receptor), FCGR3B (the Fc fragment of IgG, low affinity IIla,
receptor), B2M (beta-2-microglobulin), HUWEI (HECT, UBA and WWE domain containing 1, E3 ubiquitin
protein ligase), 7TPTI (tumor protein, translationally-controlled 1), MVLIZB (myosin, light chain
12B, regulatory), @ SKPI (S-phase kinase-associated protein 1) & ©o]Fo]A]x Holx A 15 oA
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g Zlojth. A7) RS A5t WAe 7] 82 mRNA TS A E AY F dvk. A Wy #d
FAAE A vpel 2o
A7) Z2AE dF A, 24 5SS A AR A WY, 24 g gy, B 24 A9 e AR Al
Mo Ay 24y M A AR (B3 Uz Busts gAE FtE xdeE AY 5 gy,
7] vl dEgke] A AARRT AU WS Ae, A7 AR AR SEE ARs 24 gAe] 9l
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(D3g, CD3e, LAT, NECTIN2, RAB1B, CD40, ICOS, TRAF1, CCR7, GNA2, GNA15, @ GRK3 & o|FojA &= oA A
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(D3d, CD3g, (D3e, LAT, NECTIN2, RABIB, (D40, ICOS, TRAF1, CCR7, GNA2, GNA15, @ GRK3 & o]FojA|&=
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RIPK, TNFRSF1A, TNFRSF10C, MAP3K5, MAP2K6, RPS6KA1, RPS6KA5, FCGR2A, PLDI, VAV3 RAC2, WAX, ITGAL,
ITGA4, ITGB4, 2 IGFIR & o] FojX& FollA AEw 1% o]l AY = U}, d= , 7] dSete
A=, LY96, TLR1, TLR4, TLR5, TLR6, TLR10, LRRK2, RIPK, TNFRSF1A, TNFRSF10C, MAPSKS, MAP2K6, RPS6KAL,
RPS6KA5, FCGR2A, PLD1, VAV3, RAC2, WAX, ITGA1, ITGA4, ITGB4, 2 IGFIR 2 o|FolA& ToA AEd 1%
ol2e] FAAL (AW, mRNA)Q] Hdo] FF RTF(AY AR Wde HS A7) AESH A8
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[0047]

[0048]

[0049]

[0050]

[0051]

[0053]
[0054]

[0055]

[0057]

[0058]

S=54 10-2200308

LAT, NECTINZ, RABIB, CD40, ICOS, TRAF1, CCR7, GNA2, GNA15, GRK3, LY96, TLR1, TLR4, TLR5, TLR6, TLRIO,
LRRK2, RIPK, TNFRSF1A, TNFRSF10C, MAP3K5, MAP2K6, RPS6KA1, RPS6KA5, FCGR2A, PLD1, VAV3, RAC2, WAX,
ITGAL, ITGA4, TTGB4, B IGFIRZ o]Fofx[= wollA Adeid 15 o] 4ql AL 4= vt

A7 ®t# &AdA7F CYLD, TFRC, RIPK2, (D4, (CD8a, CD8b, CD3d, CD3g, CD3e, LAT, NECTIN2, RABIB, (D40,

ICOS, TRAF1, CCR7, GNA2, GNA15, % GRK3 2 o]Fojx FozHE MedE 1% oY u, 7] AAFoA H

WE A7) v FAAY] mRNA o] A kRl FAZRT =& S, V] BAFE 37 AE gl
e}

2% 9840 e Ao BASE A+ Ak,

_1

7] wkA F-21A7F LY96, TLR1, TLR4, TLR5, TLR6, TLR10, LRRK2, RIPK, TNFRSF1A, TNFRSF10C, MAP3KS5,
MAP2K6, RPS6KA1, RPS6KA5, FCGR2A, PLD1, VAV3, RAC2, WAX, ITGA1l, ITGA4, ITGB4, % IGFIR & o]|Fo|x
omRE AE 1F o4 w, 47 Aipeld wmE 7] n fake] mRNA WEFe] G4 Abwe A

’ o
R ws A5, A7 ZAEE 7] A didel 22t Aol e Aew FAShE A ¢ v

wigo] g7
ARl F71A Q1 e AlRelA] el o o] mE FAFH A (marker gene) @] WAL real-time PR 52
S 27l A5 5 da, 9 Hae TR o=
S F7H s Fgstole AL HIE9] ST 719
el 25 S sl v 5T A2 24
=

2 2 g Fe] 7bed Aew v

= 2a3 DAVID AT Eo]E ARE3}e] 933709 DEGol A gene ontology B41& A3Pd AxE vepdl =Ho|t
= 2b FA4F wolA eFeF 2dE DEG He] AmAES AYsiE UES A BRAS yERd Edolt),
% 2cE ZAF dolA e 2dE DEG He] AeAES AYsieE UES A RS YERd Edolt),

3& T-M Egdstel g FAgol Fofste Ak 2dE AR Abold] s AE&E dAWste B UES
il ¢}

B da 24 Fold @) Yry 7k A 2 ok feldom 2 Ae el =Helth,

L dbe 22 o] o AZolAM T-AlE vk Ak (D4, CD8a/b B (D3d/g/e)el mRNA & o] S7heh
7

oeh, W wEe srlel AAdlol olste] % AAE AP et ofF WAl B wPe oAs] 9
@ A9 wolu, B el Wi} oE Al el dAHE AL ohrh.

A3 A8 3 A I

AAd 1. M= 43 (Sample collection)

o

2014958 2019 %0 olstofxdistuel 5 HE e ATl JUds A} F 88 W (RNAseq 4] 5% X
sh)o] xAF 32} (Preterm birth; PTB)®}, 118 (RNAseq #24) 5% ¥3H) o] A A+ (Full-term birth; FT
B)E AF ddoz st B A olgdxiistuy el 7 olE At (EUMC 2018-

o e 0]
07-007-010). AgL F<lw 7loj=elle wpe} = glor, ZE JAHAZRE ALl 55 AU,
A A 2. RNA % (RNA extraction)

B ATl AHgE Bae] del (AW AF)e 2 T 2

d
olN
oy
-
b
2
e
o
=2
jincs

40,

[«0
ol

e o AHFH skl -80
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

S=54 10-2200308

T 24 Yo BAsglom, RNA AlAd & 95k total RNAE TRIzol RNA Isolation Reagent (Life
technologies, Carlsbad, CA)E o]&3te] ‘st F=Fd RNA AZH 4% A4H 245 34
NanoDrop ND-1000& ©]§3le F3=E A3l om, RNA integrity number (RIN)S FA3}7] $135ke] 2100
Bioanalyzer (Agilent Technologies, Santa Clara, CA)¥} Agilent RNA 6000 Nano Kit(Agilent Technologies,
Santa Clara, CA)E ©]83}e] RIN gko] 8 o] d<dS st Ao o] &3},

H oo AlgE RE Fxeo] oA HolHE ® 1 Yerdct. 2Aad AT F A
(gestational age), W&+ 4=X|(white blood cell), Y37 X (lymphocyte) #kol FAXH o=

Bt

Z 1
Items Full term birth Preterm birth P-valuex*
Maternal age 33.4 £0.6 32.3 £0.6 0.224
Body weight (kg) 59.5 £2.6 58.1 £3.1 0.746
Body weight at birth(kg) 71.4+£2.4 64.0+1.6 0.010
Maternal height (cm) 162.7 £0.9 161.3 £0.9 0.301
Pre-pregnancy BMI 22.35%0.9 21.82+1.0 0.719
BMI at delivery 26.98+0.8 24.81£0.6 0.037
Parity 1.6+ 0.1 1.7 £0.2 0.580
Cervix length (cm) 2.5 £0.2 2.3 £0.2 0.477
Gestational Age 39.01+0.2 30.1£0.9 P<0.001
Blood profiles WBC 9.2 £0.4 12.5 £0.7 p<0.001
Platelets 218.6 +10.7 226.2 +£9.2 0.590
Neutrophil 72.8 £1.1 77.5 1.1 0.004
Lymphocyte 18.7 +£1.0 15.2 +£0.9 0.008
Monocyte 6.8 £0.3 5.9 £0.3 0.032
Eosinophil 1.1 +0.2 0.9 0.2 0.355
Basophil 0.3 £0.0 0.2 £0.0 0.005
CRP 17.6 £17.2 1.4 0.4 0.050
Neonatal Birth weight (g) 3238.1 £66.6 1776.8 +155.0 p<0.001
Outcomes APGAR score 1min 9.7 +0.1 6.6 £0.6 p<0.001
APGAR score 5Smin 9.9 £0.0 8.1 £0.5 0.001

2AAd) 3. Stranded mRNA Elo]B 28] F+F (Stranded mRNA library construction)

RNA sequencingg $13F mRNA libraries®] A|ZFS 9138}4] TruSeq Stranded Total RNA Sample Preparation Kit
(I1lumina, San Diego, CA)E E3| a8t Poly-A7F Z&H mRNAS BA|8H7] Y3l poly-T oligo7} H-2H5
oligo (dT) magnetic beadsZ A}&3}Hom, AA| Fof mRNAS 115E9] 27 Yo]S o] &3le] e ZZto =
ZhE o). o] #elRl RNA 2252 random primers@} SuperScript II reverse transcriptase (Invitrogen,
Carlsbad, CA)E AFE38}] first-strand cDNAE H#|3}%13L, RNase HS} DNA polymerase [& AF&3to] F WA
cDNAZFEHS: gHAdstdth. webo] &alyoe] gl dA49E oDNA 2458 29 Brads Axon, o AL 7
AAA ek Bl shuke] AIZI7F HIFEISIAL, 1 & P E cDNAS ligationdtRitt.

JAE productES PCR #AHS AA #HF cDNA library® YHEOH 3L, DNAE 7|9} 44 E412 Agilent
DNA 1000 Kit (part # 5067-1504)E 2100 BioAnalyzer& ©]£3}% 2™ Illumina HiSeq 2500 platforms A&
&to] sequencing dFATE. Raw data® 7] €13l HiSeq control software (ver. 2.2.58)& o]&3d}o] olnx|&
¥-213}9131, standard Illumina pipeline (CASAVA version 1.8.2 and RTA version 1.18.64)% ©]&3}3it}.

z}zto] glolHelg]o] thafl, Agilent DNA 7]E (Agilent Technologies, Santa Clara, CA)E A}&3l= wlole &
A7)0 olal thek 200 bpel A7) gelwia, FolB el AHES (FX96 A~ (BioRad, Hercules, CA,
USA)S A}8-3F real-time PCRO| &3] FHAEAUT. ZF Folr g A2 Illumina NextSeq50004 <=3
=S, ¢DNA ZtolBeg]e] S 2HE TruSeq Z=9 A (flow cell)olA A= SH | TruSeq 200 Alol&
SBS 7]E (Illumina, San Diego, CA, USA)E A}&3}o] 76-bp & Wk ¢17] (76-bp paired end reads) (2 X
76)H O ® A AT
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[0066]

[0067]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0076]

[0077]

[0079]

[0080]

[0082]

[0083]

S=54 10-2200308

AAo 4, RNA AlE7 Hlolg ¥4 (Analysis of RNA sequencing data)

RNA Al oz QAE Ao tiall, oJHE A9 (Truseq universal and indexed adapters)E Cutadapt 43
EQo] (ver. 1.2.1)E Ag3sl] AASAT. f= AxE 712 34 (default option)$] TopHat <elolyd
(TopHat aligner ver. 2.1.1)Z AFg3&}e] <z FdA AH<E % GRCh38 BAS %= (human reference
genome)® 3t AH (align)dArt. AE T, WAE F=Z HISeq (ver. 0.6.1)F Alg3st] HFxx EA
(GTF file of GRCh38)ell Wha] AX A (ver. 2.2.1)F Al&3lo] FPRMH O 2 X F3}5taL WP ste] 71 E sl
e okAS vttt v bEE Y dlolElet AEt @ dlo]ElE GEO (Gene Expression Omnibus) ©o]EH]o]
28 A7 (GSE148402) .

AAle] 5, DEG #A4 ¥ FH{FHA dZF (Identification of DEGs)

57§e] PIB = FIB A& & #olk dub o] (5, n = 3) °lA 0 Bu} 2 FPKM g} 00] ofywlA] 1o] Hi=
HAigs wdE AR Al o wdwE 4 P o s, E]E 7HEE= edgeR 714 A MM %
=3} WS ARgske] gatetElh. RNAseq 2= log® A¥ksto] F58} siglow, A4 wods Hest
SATh. quantile A7F3F WHE ARl log2 (Bl= 7F2E + 1) & Arstaislch. 24 fdabel s, 24
(PTB) <} A (FTB) ol T- A%t 2 log2-fold-changesE ]J#E EAHTE AASEAT.

(3

10 79 EES 300 A FA9= wiRIske], T- SA# 2 log2-fold-changesd A¥Z FAFEXE (null
distribution)E F4dqd. FH4E A4 BEXE 283814, Z} FHA ] gt F HX2E (two tests)ol] o3l
zZ3 % p-value & AAF 3 1S, o] 3 p-value & Stouffer HHOZ HAZ3 ).

E

¢

x| o 2 p-value < 0.05, t-test p-values < 0.05, % absolute logs—fold-changes > 0.58 (1.5-fold)
F TSk AS DEGE AW elitt.

olde] FxxF wd Holy AES ¥48 23], GEO dlo|Ej o] (GSE46510 2 GSE96083) Al A 2]® o] ¥
£ FFeta, & dolgo] Fds 3 FA WHE A&k, GSE46510 % GSE960839] log2-fold-changes
WxE 2 odolE Ry 2 2ARE e

webA]  GSE46510 2 GSE96083¢]  A-9-,  log2-fold-changes ¢ A¥Z AF EE  (empirical null
distributions)®] 10WH# = 90HA WE$4 (percentiles)?] 4, = 2.5 2 97.58x WO
(percentiles)?] HHS 742 AL Z (cutoffs)®E AFRSATE (GSE46510¢] 7% 0.34, GSE96083¢] 7% 0.50).

AAlo 6. GOBP enrichment ¥4 (GOBP enrichment analysis)

DEG7} YERl= HHAAZE 2HEelr] 98], Hdo] F78EAY A4S §73AF (up- or down regulated genes)ol
tiste] DAVID AZEg|jE AME3te] KEGG 71w A2 24 3 Gene ontology #4& Faaiglon A X o=
Freolg (p <0.05) A=TH AAskdr).

AAd 7. YEYT 2] A (Reconstruction of network models)

KEGG 4= dlojelo]z 2 Fef FdolA 9 24 T oA Ard wel YEYD Rde] wmx7 JPdH9]
o}, Wy AS BAE AE JRto R Fx2+e] up-regulated B koAM= T AxEZe €4 (lymphocyte
activation and cytokine signaling)¥} #HH FHAAE MEGIH 01| down-regulated ¥ FHtolHe= WA}
AAE FAAES HAEEYE (innate immune response, TLR signaling pathway, cytokine secretion, and
granulocyte migration/chemotaxis).

2 Ale) 8. qRT-PCR analysis (8 FAA} AF)

TH FHAFY AES PRISM 7000 sequence detection system (Applied BioSystems, Foster City, CA, USA)S
o]-g-5} o qRT—PCR“*OE Zolsttt. gRT-PCR 45 918, SuperScript 111 ™A} &4 (Invitrogen,
Carlsbad, CA, USA) % RNasin (Promega, Madison, WI, USA)S AF&3}o] 20ul ¥FS-Eo|A 1uge] RNAS cDNAZ
AN T, o]o1A, cDNA, Z4Zhel fdAbel oidk 200 nM Zelelw, SYBR Premix EX Tag (Takara Bio,
Shiga, Japan) % ROX 7] 9% (ROX reference dye) (Takara Bio)E ¥Eg3}= 20ul ¥HE E3-Eof A PRISM
7000 A< 73 A]2~® (Applied BioSystems, Foster City, CA, USA)S AF&38le] qRT-PCRE 43 st9itl. PCR
Z7& 95 C 108, 95 C 156%, ¥ 62 C 1o 40 Alo]ZS Fdstgion, npxu; Ale]ZeoAE 95 T 15
Z, 262 T 2022 YA}, I FHAe] A2 A ACTH (A ACT method)& AHE3tSlor, =/7x}
(house keeping gene)* glyceraldehyde-3-phosphate dehydrogenaseZ AF&3F5Tth. qRT-PCRO AF&¥E Zjoln
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[0084]

[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0092]

[0093]

[0094]

[0095]

[0097]

[0098]

[0099]

S=54l 10-2200308

ZEZ ¥ 20 YeERAT.

F 2
Gene name Primer category Primer sequence (5' — 3') LS

CYLD Forward GCA ACC TCA TGC AGT TCT 1
Reverse AAA CCT TGA CCA CGA CCT 2

TFRC Forward GAC GCG CTA GIG TTC TTC T 3
Reverse AAC CGG GTA TAT GAC AAT GG 4

SRC Forward ACT ATG AGT CTA GGA CGG AG 5
Reverse CTG TGT TGT TGA CAA TCT GG 6

RIPK2 Forward TTT GGG AAT TTG CAA TGA GC 7
Reverse AAG GAG GAG TCA TAT TGT GC 8

SMAD3 Forward GGG GTT GGA CTT TCC TTC 9
Reverse CAG CAG AAG TTT GGG TTT C 10

GAPDH Forward TGG GCT ACA CTG AGC ACC AG 11
Reverse AAG TGG TCG TTG AGG GCA AT 12

CYLD: CYLD lysine 63 deubiquitinase

TFRC: transferrin receptor,

SRC: SRC proto-oncogene, non-receptor tyrosine kinase,
RIPK2: receptor interacting serine/threonine kinase 2,
SMAD3: SMAD family member 3,

GAPDH: glyceraldehyde-3-phosphate dehydrogenase.

T A%

AN 9. FAZY AT uHiolewtA FTBEX9 DEG (DEGs between PTB and FIB groups as biomarker
candidates)

SEEAA B BAE 9F 457 g dyAerY 9 A,g—z_—% 4 Sl D) Fugas AT 9
gt ISEE 5 e PIB 34 9 5 W FIB dlxwo] 2HAIL, A% I3 Eo| (validation cohort)®
83 Mol PIB #4113 39| FIB tlio] £tk 92 g, B%‘f‘fé? 9 YIS £8E 9 st
= FIB th&h PIB @041 frolabA (P < 0.05) ¥k}, discovery % 4% mEE Aole] 94 shetolg
o Wit ¥ 10] 2okE o},

Hlo] & wlA SR E Q1sl7] 3, HaE ZZEZHEH FHE A8 AZ9 mRNA AE £4E S5, A
A4 dlolgell A, 15,662 Mol F2A7F PIB =& FIB & < AW o] (n = 3)olA FdHY. o]zt
15,662 719 32} FollA, & dYPAES T A4 H2E WS ARSste] PIBeF FIB 14 AbololA] 933
DEG (differentially expressed genes) (273 719 A3k zd9E 4z 2 660 /19 33 2dw FHAxHE 3
AR (= 1).

AAd 10, 2249 wpe]le wA Y YeEllE AIE 34 (Cellular processes represented by the
biomarker candidates for PIB)

DAVID AZE9|o]E Alg3sle] 273 7o A8k x4 2 660 7o &8k =4 =@ 4] sk WESTA Gene

=i

J

2|
ontology #4] (enrichment analysis of GOBPs)& 33}e], St=F PIB ZZ Eo|A 933 71¢] DEG7} Well+= 2
d AZE AT

DAVID AXEo]Z AL-&3to] 93370¢] DEGOIA gene ontology #41S &3t Ay}, 2wdo] F7le FHA= F
2 AE 4 (NEF7], AXE T4, AZAPE AE de, ER 2Ed 2o theh 9k-& ) RAS Als, 2 <] /RNA =
a23h), 34 W §vhg (AZ Alx ZAsh, AfolEFRRle] g vk, B AlolEJl As Ad), AE
2 dy gy 9 gasE A (93 3y) 53 ddEAT (E 229 9%). whdd, @de] gad #4d
A= AE W o] (endocytosis), AXHA WY wkg (TR A& A, FJHF A /o)F
(chemotaxis/migration), AFe]EFFQI 1)), @ & tiA} (XA A} A4, T 229 ) T ddd g3
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[0100]

[0101]

[0103]

[0104]

[0105]

[0106]

[0107]

[0109]

[0110]

[0111]

AT ATt

SHEAE, FHA WY v 9 T- AXE 2493k g PIB Extol A Hdo] FrbEE Wi, A3 W
€& Wdo] 7 2HET. old EUAE A FEolA BRI f8, W vk #aE s A
# DEG 3Fe] oS Uede WMEHZ 2ds A48, UEYA 29& 1) TLR (LY96, TLR1/4/5/6/10,

LRRK2, 2 RIPK) Al2d¥, 2) TNF (TNFRSF1A/10C, MAP3K5, MAP2K6, = RPS6KA1/5) Al19%, 3) Fc v} =&
A WA AAMEZ 2L (FCGR2A, PLD1, VAV3, RAC2 2 WAX) 2 4) <E|Z¥(integrin) (ITGAl/4) Z A=<z}
(IGFIR)-mh7} MEZZZA A4 AZE PIRoA wdo] ZAHATH (= 2b).

~—

A os 1) T-A% A3} (LAT, NECTIN2, RAB1B, TFRC, CYLD % RIPK2) % F%-x= (co-stimulation)
(CD40, ICOS 2 TRAFL) A=, 2 2) T-HEdA e ARII A& dY (CCR7, GNA2/15, 2 GRK3) < PTBo|A]
dol 7R (= 2¢, WM A (red nodes)). ol&dt dHolg+ A WS AxE7} HAsh= 59, PIB
A T-Al2Ee] 7t FIB tiH] S7tet o< AlAeFith.

AAd 11, FAA 48 =294 5§ g3 A" =447 AAFA HE (Core PIB-associated pathways
identified through integration of gene expression profiles)

AEE F dE vole wiAE HEEy] fE, £ IHEAES 37 ZIES AY AE 9 £ A AUy =
ZE9S A7) 2 MY FHA ¥d Z2ady HoHE sl 1 99 ZRade v-dH AE (e 9
A e B oA (24 4 ¢ F) AFEA &2 JE AEEFE AAENT] wiEel, 2319 2A47F A
+ HFgo = | AYHArt. =] PIB ZIE A8 A A3 PHE AHEste], 59 23 0% =
SEA Z}ZF 733 ) (279 N AFeF H 454 ) spek 2A) ¥ 1712 U (971 N AsE 741 7 SFeF ZA) DEG
S 242 g91dnh. @219 DEGE FEol] ¢Elxl vk gle Atel digh Alafdk mhA ST

T 2a¢ o3td, At mtAE FAA FEollA Fold 5ol §la, pathway FEdlA gk Sio] EA5H S
nE, THEA & DEGe Y AR FoE Fojgte TS & AT WA F Jh9 o]d doly Al
Eoﬂ/ﬂ Ak 9 ek 4% f4d St GOBPS] 5% #4 (enrichment analysis of GOBPs)& 33t ¥,

A3k, DEGOl &) 43tE GOBP FolA, 3 7He] BE dHolE AE

A fAAel g8 “T-ME (FBEZF) &A3F (T-cell activation)” Wro] A¥E A 73b= ),
PTB?Jr S| 6'%4 @ii T—/‘ﬂﬁ ﬁmi}oﬂ z@% 231, 3 719 dlolg] ME EFoA T-Ax 43t #AHH
B2 gk whg)ell #efsh= A AR KA Abole] AE AES
3)

Sl s o R 3 2 AlgoA FHA WGukS (53] T-cell &3S up-regulated oA 2301,
AHA Wdub-3-2 down-regulated oA T3 Aoz Yeltl. o] T-AIXE 243} (LAT, NECTIN2, RABIB,
TFRC, CYLD ¥ RIPK2) % F&-A=(co-stimulation) (CD40, IC0S % TRAF1) = 2 T-H3E (CCR7, GNA2/15,
GRK3)= ZAktell A up-regulated HATH (= 39 WIHA A]). olelgh Ayps MW W Az o] 7a
B wob A Euktel] wls] 2AF kol A T-AlEe] o] F7FES AARETE. mEbA] i ddgeAE T A

Fo] 3A3te} A (T-cell receptor (TCR), chemokine, CD40 stimulation, transferrin and peptidoglycan
signaling)® 325 TH FAAR Aes9ar, 2 F CYLD, TFRC, RIPK2 Al 7He] FHdxE Autsle] AZE
A A3 T
A3l AEIFQ, D40 A=, EdlAH Y (transferrin) 2 FE=ZE 7 Ase} 2
25 Yehiith. TR € AR s dgd A2e & d8A
Gl S otk UEYa 2de Adk xd 9 fHd
A=, Edadd 2 NE| =Y 7 AT AY ARE eSS 2ol F9u.
2]

AAd 12, T-AE 8439 T2 ZA-9# B2 A
in the core PTB-associated pathway of T-cell activation)

2
.{
é
=
i o
X o
1>
g
it
i)

[e]
a5

vlo]Q@mnl# W (Biomarker candidates involved

PIBAIA =83 T-HAX A3 AZE #AZ3y] 938, WA #AZ IITE (83 PIB 2 113 FIB)o|A

fluorescence activated cell sorting (FACS)E AF&3lo] PTB &xle] Ad MZFolA] 6 7F4] FdY WY Ax
(lymphocyte, platelet neutrophil, eosinophil, basophil, and monocyte) & 42 FAFIAT. WS AE Fo
A, A fxg F=abo] FIBe| A ¢F Hlulsle] PIBAIA] Freld o2 (P < 0.05) S7F3it) (& 4a).

olo] A-g3lo], PIBY] ol MZo| A T-AE m}# A2 (CD4, CD8a/b = CD3d/g/e)e] mRNA W& FFo] =7}
SR (&= 4b). 5, mRNA F=FolAM e T ME #X FAA] tigte] £43 Ao 2ol S7kEan 9l
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[0112]

[0113]

[0115]

[0116]

[0117]

OIH

==0d 10-2200308

dlo

< Fda3i.
np o2 B2 2EF 30 He PIB &x9F 30 We] FIB e A8 AES AHgste], 59 UEYa
Aol wel T- Al 243t #d NS FA2E YehlE CYLD, TFRC, 3 RIPK2e] o] S71ghs &Rl
aRT-PCR &4 FIBoIA ¢k wlaste] PIBelA 3 7He] Q1 fdAke] folnst (P < 0.01) & =4
ST (= 4e). &, A B A EvbdtolA T2 247 3094 FE38ke] gRT-PCR W& G

T kel folsAl FhES & g qlo], ¥ el wE (YLD, TFRC, RIPK2 frizte 24HE oFshe
HE FAFAAEA L] F8AJ0] A ATt

Aoz olyd fHolEHE WA T-AXE &A43t A2S el CYLD, TFRC @ RIPK27} PTBY] whs )3t
AFE e vlo]l wlAUYS AJAGHLE,

A A9 13. Discussion

PIB-¢1%¢h el Wiske] nRNA 548 vk #oln, olejet ojdy wAIS sldsty] flsted, 3 7He M= th& dl
o] gl pathway-& E&e] PIB-A# 44 S4& AHE-Ske] DEGsel e A&# o= Zahd 34 A
T ARE Y. oA AU PIBelA 3 AHe] dlole AEC] o ssE Y AdREAM, 4% =4
| T-AE g3 F2E SAsSla, DEG A T-AE @48 F2e 3 e tiaEAel 2dAk (CYLD,
TFRC 3 RIPK2)E PIBell ®igh dd wiole w9 FHE qtHsiion, o« the QIF HdelNE Fads

74 5 e,

T-Alx &4stE dizzst= CYLD, TFRC, % RIPK2E PIBST #dd 4 AX AZE Uede vlol mAR &
[e:

ATk, olE F TFRCE Hwe] AE ARe FLE vish Ao Feld gom, 9N F U AL PIB
o Slge FAAN B 2H9 FHL W o

uhg] RS TFRC7F PIB 32l efubell A AHsF 24w
th. CYLD % RIPK2:= T-AlX &AdstellA T3 &S k. 22vh CYLD, RIPK2 ¢ PTB ko] &
kel wh glvk. RIPK29] 59 w99 RIPKIS §RFT xto] A48 WEoA Lde] Frhent,

z=9
=]
6\ T T T T T
5 L
660 down
©
=
o
-
2
=
(=]
=]
0 Y .

6 4 =2 0 2 4 6
log, (fold-change)
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O &
N
&

Down-regulated genes
apoptotic signaling pathway :

cell proliferation
cell cycle
RNA localization
translation
response to endoplasmic reticulum stress
Ras protein signal transduction
response to cytokine
lymphocyte activation
cytokine-mediated signaling pathway
cell adhesion
angiogenesis
glycolytic process
granulocyte migration
granulocyte chemotaxis
cytokine secretion
innate immune response
toll-like receptor signaling pathway
lipid metabolic process

: endocytosis
6 5 4 3 2 1 0 o 1 2 3 4 5 6
-log,, (p-value) -log,, (p-value)
=W
TLR Integrin/GF
signaling signaling TNF
signaling
TNF

FeyR-mediated
phagocytosis

&. Pro-

[}
CAsH Activated

CASP
Pro-IL1B
4\ :

Innate immunity
Nucleus

_IL1p

Phagocytosis adﬁf;s‘.air!m

J

F o
\ Inflammation
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T-cell
co-stimulation
Chemokine

s:'gnaﬁng MHC!Antlgen . .

Peptidoglycan
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- o
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* T-cell activation

Transferrin
signaling

"

\ Nucleus T—Ceﬂlj
EH3
CD40
) TCI’R" stimulation
signaling
MHC/Antigen Cg_emol{(ine '.‘ . Peptidoglycan
. ignaling l l
T8B!
4 FYN y
VAV1 LCP2 \ .'/ \ | \
( QM. e—® | "
\ | ; Foz
‘ ReoA 2 '1\70 \ " . IKBKG'—/
\ “»\ e @ I+ .
| Act M.l4 S ) NFKBIA
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cx \_p = \ 7 proliferation /

Nucleus
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o
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<170> KoPatentIn 3.0

<210> 1
<211> 18
<212> DNA

<213> Artificial Sequence
<220><223> CYLD primer FWD
<400> 1

gcaacctcat gcagttct

<210> 2
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> CYLD primer RVS
<400> 2

aaaccttgac cacgacct

<210> 3
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> TFRC primer FWD
<400> 3

gacgcgctag tgttcttet

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> TFRC primer RVS
<400> 4

aaccgggtat atgacaatgg

<210> 5
<211> 20
<212> DNA

<213> Artificial Sequence
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18
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<220><223> SRC primer FWD
<400> 5

actatgagtc taggacggag

<210> 6
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> SRC primer RVS
<400> 6

ctgtgttgtt gacaatctgg

<210> 7
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> RIPK2 primer FWD

<400> 7

tttgggaatt tgcaatgagc

<210> 8
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> RIPK2 primer RVS

<400> 8

aaggaggagt catattgtgc

<210> 9
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> SMAD3 primer FWD

<400> 9

ggggttggac tttecttce

<210> 10
<211> 19
<212> DNA

_20_

omn
1]
Jm
el

20

20

20

20

18

10-2200308



<213> Artificial Sequence
<220><223> SMAD3 primer RVS

<400> 10

cagcagaagt ttgggtttc

<210> 11
211> 20
<212> DNA

<213> Artificial Sequence
<220><223> GAPDH primer FWD
<400> 11

tgggctacac tgagcaccag

<210> 12
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> GAPDH primer RVS
<400> 12

aagtggtcgt tgagggcaat

_21_
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