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B AEERED DNA XFILELTAT 7 AL EZREES 2MRIEINETAL /2. &K
AR T, BREAETADAICKT Z2RUIRINTZZ (- EEOFNAROMBRZED,
METAEZLEET S DNAXFILEY—H—%2RKRT DL 2BME L. 10 20l
TAREANZEE 37 ZOEBBEOFMAHROMEEAFL, DNA > 7)L% Illumina #t
EPICT LAY/ LIBBN TSy b 74— LZRAWTAELE. MEBREARDERICLS
MEFD DNA XA FILIEDZER%ZRETL, 52 Gene Ontology & & U Kyoto Encyclo-
pedia of Genes and Genomes [CK BTV y FAY METERM U, iRt AEIES
[2DWT, FEIEO DNA X FILEDELERBRIZETS, TV )y FAY MERIZK
D, [H4 bACVRBICHT 2MIEGE] [RERTOEROHIE] MHREEEOH
] [94 bAa VEEDOHE] VWS RRIDERERBCRENEY 1 b h1 v EER
BICHENICERBEEY VHINZ BN, I6(C, it AR & Il
TAREGDEDOFMCHREICEET ZHBRAFOLEDOTRIELZRALIZBROTY
Dy FAY MERTE, [RERIG] © [THEOERL] REOBRRY VT FIARS
Ntz METAEICEAL TS/ LBEMNIC DNA X FILEERRIEL-AAR T, £ER
S, RERD, BLOBAKRORELER(CEEY 2 EEAONMOBED V' F)LICEE
TREERVITFIDRIN, ZOT—F1F, IEDIRT 17 AN EARDREERE
ZRANZILICEWTEELAREZRZLTWREWSRSEXRL, TEYRT«
JREILKMEBEBAREDNA AT —h—DBEREDRREEZ TR T 2D TH 1=

I FEEE  WEREAE, IEYIR7<02R, DNAXFIUL, XiE RE

x LU & IC

MBrEAZIFWMBICELCZ2RAETH D, HiBOFEK
YR 7 DERRHETIEERS v 7 O L - 72 5EH
Wiz T A ) y b DA TRL, RENLEMERET SR
PR %Eﬁi@b'cm%”"“*”m“). HAEY R % 3R
T52L, PAZZREHPICBEELNIET 522 LIZEETH
B0, ZOLDICITAEDHREZEMBEL, M 4~—

H—%EHT 2 ERBETHE, INETOWET, &
HoEAEERE I, RES—H—2HA M A4 v olliEL
RUBERLTWS ZERRIN T B HH93930 ) gk
WKL BIE62&EHREL, o0 TEBOMHNRKD

b b,

DNA * F)Lfti (DNA methylation : DNAm) (&5
DHBEZHCHEAT 2BE LRI 2 2T 4 7 AT
H?, CAEOEERY ZZETTHBMERE &b Iz
HMENBZLPHMONTLBEYY . Zhodl &hb,

FZEE 1) AY 74— FPREEEBEMRL 2) 7447 KEEEREMRL 3) BEURSEE 35 i ok skl
AFHSCIE PON BB S W BT OMERT 2 REZELSOMEIC LD, BEED | AVHAECTESRD, ZOBRLBYERLEICOEMEL -

HDTH 5.
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BHmEAMEE $£126%5 £15 (2024) 3-11 8



DNAmM 3R AZDT THEEBHT 2D DEHEL S —
o b THY, BABEDNA A<—H—& L THRES 27
BEMENH B ENRBENEY, ZhETEESDS
V=71, BARBEIIBOWTRERE, REKE, a2V
EEME S F 7 ABERE ICBEE L 723845 F D DNAm IZ&E W
W5 LT, RIEEY A h A VBT TH B TNF-a
® DNAm %5, BAREMTRERE EHICHI TS
23, miRSERTEEF BDNF @ DNAm 28, ¥A %S
FIZBOTHE EHICHMT 22 L2, 2HELTE
2. Zh oD DNAm BAEAZDHREBICHFSLTE
D, ¥TNAF2—H—IlRhDBILEZz2TRTEIHDTH
5., LHL I DORITHRICE T 2 EAEENIE, AR
IR - 7RO R 2 NEHY - SRR E %2 & D8RP S
DHOTHY, TAZDKRRPH—Tldiadro7. £,
BWHRETH 20, FAENREBICALONZIYE
VAT A IR TN, RARZOHDIZLEHD
», TAZDOKRREEBIZE 2D, TAZEFKIERDIRE
PRBL7ZH DD, FHTH -,

DI RBRZTRT 2720, AR TIRIBGERYIM:
TADPAH L TTAPANEHERZ EET 2 EE 205
&L CHifmi cMmKzINEL, it AE (postopera-
tive delirium : POD) (¥R L 7 B& B %5 DNAm ©
Kz B4 2 L2 HRE LY,

|. ARDOFES SVHER

1. V2IL— b L BEBRNE

AiFFEE, 7 A A 7 K¥D Human Subjects Research
Institutional Review Board iZ & D AR Z N EftE L 7z, 2015
4 H»S 201947 HORIZ, 74 4 7 KWL CIRE
BHUETA DA DT DEYIBRFR AT E S NI 9eBiE % 5
LU, PIRERICELT, #BEICL24 Y74 —LF
avey FEREL . BEBEPREEOSEIX, T DM
BhroFEZG. WE, FHNE AOFEiHERZETFH
NT EBEAVIE LD OAF L, MUIRMI%ICEA
ZICRELE-»ZHABETE-0IC, SElliILTFLE2—
ZEMLUZ. it 7THEH, RIGEREOVWTALRNIES
FCIHAZEZELBE% PODE, TAZICKRLA
Mo 7-HEZ non-POD & L7z, AL T ICEGRIREEDK
HIREE DB 2 FEsR S T B2 HA %, Confusion Assess-
ment Method for the ICU (CAM-ICU) FEtEDidsxs &
GBI EARED D LHMIL 7.

2. MEY > FILINEE & JLE

HEET 3T HOWERE P S MY v TV e AF L. F
i CFRMOFIRICIMZ TR L, R =21z ik &
MAECE DT BEL 721212 - 80°C THREF L 7. IEkH &
DNA ZHH L, % 500ng ® DNA # /N4 $)L7 74 ML
B 7. 0%, Infinium HumanMethylationEPIC Bead-
Chip Kit (WG-317-1002, Illumina, San Diego, CA,
USA) #HwT, #7974 FDNAm 2L 7. 7L
A 1%, Nlumina iScan 7’7 v F 7 —LTA¥ > v L7z,
TRCOMRMENTICR 2L 722, A F LT — 5 O
Hricix, R/%v 4 —Y® ChAMP & Minfi Z#H L 7.
T—ron—Fduz, (i) Bl PE>0.01, (i) 7o—
TH0H7EH5%DY Y N T<3 E—X, (i)
CpG, SNPEH#, =L FEbv F7r—7, (iv) X £/iF
Y REFICRES N TV ESEAETa—TH 7408 =7
T RENT U TINER—Y I AF v —BFLTIER
EU THh 2T A F AL 2 FEITL 7.

CDS8 T #fifd, CD4 T i, +F = 7/vF 5 —Hikd, B
f, X UOHROHEMBLEX, v 74 TAFAR
72 DNAm Age Calculator 2 & 0 BH L 710712 % CpG i
L2 BT 5 DNA X FL{ED I, RnBeads IZ & D limma
BB CTHHE L 7222, 1) fifiy > 7, 2) iy
TIZBWT, POD Ef & non-POD EEfEidD DNAmM DR
ZMEEL 7z, £7z, 3) MiEifiRY v S Ga) &2
F—F, 3b) PODJEBIDA, 3¢) non-POD 2 Fa—)L
D&H) 12k, #itkd DNAm OZ{LEFHIL 72 (X). 4
i, MR, BXOHIRS £ TG E LR L L THETIC
AT, 77 LU 4 FORREMER, PED 5.0E-08 KT
B LE LT,

IV v F A MENE L T Gene Ontology (GO f#
1) B & F Kyoto Encyclopedia of Genes and Genomes
terms (KEGG f##f) #17-o7-. x> v F X MEW
1ZR 7% 7 — ¥ missMethyl % F 7z gometh fEHTIC & D,
FEIE T CRAEL 72 CpG HALOBDEE T 2 2 & 2%
LTiT- 72, limma THiH L 2 B HEICOWT, GO fi#
#r & KEGG f##i < P<0.05 ® LAz 1,500 ® CpG # 1 + %
EOT, BERICBEES 22 M L 7. Lol -
it DYy v IO~ E LT, 1iidi - #itk POD fEH]
HICREDAFNALED D % CpGifhit v + ZMBHTL 7.
O CpG DY 72y Mk, UTO7BERATHREL
7z. (i) POD fEHI# £ non-POD MEAEE X, P<0.05D
CpG HALIZDOWT 7 4V —iZh 7z, (ii) HEZ CpG

FERiEES (2024) #1265 H£15



3b) FMiETHR LR

A

— POD
B> FIL

} [WL]

1) FWE | —

— | 2) Fifite

fligit > 7L

}

|

3c) FMATERLER

B YrY7ILLEBOR
AR TIEESMEOFMEI#ROY Y FILZESH, POD B L non-POD BEICH T2
ATENLBZEIT>7=. 1) POD B & non-POD BEiifalt > 7ILDHE, 2) POD B
non-POD #OMigt Y 7ILOLE, 3) 3a) £0K— b&SNEDOWRIMEY > 7L
DHE, 3b) POD EFIDHDMTREIMTE Y > FILDLE, 3c¢) non-POD fEFID H D

BT Y ZIL LR
(k41 &K DAERL T31A)

A rD220% 7y FMETHTET 5 CpG ¥4 FERk
E LT, (i) 8T 2CpGH A LDty F2FELPOD
JEHICpGH A LDty b SBREL L. (iv) PODEEFIIC
EEDCpGHA FDZDH Ly F2s, GOBLY
KEGG /827 = 4 OEALZE T T 5 72912 EAL 1,500CpG
FA L rEDE.

3. # &R

) ZmMEER

RS BIEMB P E S, AR ICERSINEGE 374
DEFOIMEY v TNEAF LT, BEOFIIFEEL32.8
B (SD=15.3), 35.1% 0%, 97.3% MBI LR =y o
FHATH -, 20T, 10%DOEBEDHIBEAZER
FGEL (POD #), 27 AW FAE L 727> > 7z (non-POD
#). POD BEOFHEMIZ41.0/% (SD=15.6), 10%H 5
%4 (50.0%) D’&MTH o 7. non-POD BEDFHER T
29.87% (SD=14.3), 27 4% 8% (29.6%) HEMTH-
7. POD D H 2 BH LR WEBETE, EFMICERENH -
(F D).

¥

N

2) TEX ) LU A F@EFICBT % POD # & non-POD
B MR

ifaio > 7V O, fitgY vy Voo wThicE
WT3H, POD # & non-POD # T DNAm L NIVICEREIC
EZWH B CpG YA MIkdhroi., &EHE, POD R, non-
POD #OEERICEB VT, iff LMot v 7% Hik
LTH, FMiFik HEIC DNAm L)AL 72 CpG
YA MEehoT.

3) LY v F X MEH (GO and KEGG)

ey > 7V O, gy Voo wITnIcE
WThH, POD#E non-POD HETHRICEDH /3T =

A IR S Nz o T, REFEEZWNRICL THiRTZ DY~
TNEWB LB, =) v F A2 MEFTTE, GO @
T T REWEADORIG] TRIERIG] (4o —a4Fxy
6 FE4: ], KEGG @i INF-xB ¥ 7" VRG] 7 &
DRAT A PRENTD, TN false discovery rate
(FDR) FE/AKEEITITEL Tk oz,

10 44D POD FEHI D & % MR I, FHliH{H% D DNAm O
bz Uy F X MEHR TR, GO @Hi» o3
(44 b A A VRN ZHIBEE] T34 FAhA4 o
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®1 BESER
Classification | All Subjects :
POD : non-POD
N 37 0 27 P Statistical test
T F i 32.8 41.0 29.8 0.046 t=-2.07
SD 15.3 15.6 14.3
R, ZiE (n) 13 5 8 0.44 x>=0.59
% 35.1 50.0 29.6
ATE, BA (n) 36 10 26 >0.99 x°<0.01
% 97.3 100.0 96.3
BB (n) 12 3 9 >0.99 x2<0.01
% 32.4 30.0 33.3
BLE (n) 15 5 10 0.74 x°=0.11
% 40.5 50.0 37.0
13 ASA-PS 2.4 2.2 2.5 0.13 t=1.56
SD 0.5 0.4 0.5
19 BMI 29.6 29.7 29.5 0.96 t=-0.06
SD 10.4 8.6 11.1
FHRREEE () 535.9 533.8 536.7 0.93 t=0.09
SD 88.4 88.4 90.0
EHFMEE (2) 353.6 355.3 353.0 0.95 t=-0.07
SD 88.0 95.4 87.0
FiyEmE (mL) 169.3 145.0 178.3 0.46 t=0.74
SD 120.8 165.3 102.1

POD : post operative delirium, SD : standard deviation, ASA-PS: American
Society of Anesthesiologists physical status, BMI : body mass index

(>cwk 41 O FRLTEIA)

T3] TRER 7T 2O ] TS o H#E

(A4 AL VEEOHIBE] 2EDA7 24, KEGG f#
Widr & & THIF-1 ¥ 7' F VR [T Milaza8ks 7
FARERERE ] [Thl17 #ifas3{t] TNF-xB ¥ 7 FIURER
¥ TToll RZEM Y 7 F NVABEREE ] Lol RA Y
4%, FDR HE/KH#E, b L IFEEMEA (P=0.058) &b
DELTHEEIN (F2). —7, non-POD #f D FHiiHi
BEHB LYY vF AV MR TR, GO @I T [
BEROGIC D2 2 MM OVEMEAL] TR ER O Bk [
Rz U702 ], KEGG @t [RFRERE] 7LD
WA 2 A PRENTH, ZholE FDR HEAKMETITZ
Motz (F3).

POD % & non-POD £ D ] D F4 5 Rl 12 BHE 9~ 5 o
HFOWEZ RO THIKT 272012, MHEHEOVWTRIZEL
THFEMiEiEROEMLE LTE 52 b CpG % non-
POD 2 6 3ED Y 7L L L TR L, FMigovAE
DOFREWCEHET 5 CpG 44 FEHLAEZ, T2V v F R
v MEHTOREE, EAZD GO 7$A 7 £ 4 1%, FDR ARk

T (BRG] B2 x| [THREEL] [RE
Z7atv A0 ] THhot. KEGG/ZSA Y = 11T,
[HIF-1 ¥ 7 FViRERE | & [THlRZAEY 7 Fvis
R 2 FDR EREKETRL (F4).

In. & =
—FAROEE, HH - TXLIE
CEREEEHT—

SRIOWMATIE, MBEEAZRDIEY 23T 4 7 A%YT
J L7 4 FDNAm B2 THEL . figttAEER
HEXHRE LT, FMifi#o DNAm OZELZE FH /K%
BHITH B, SREOT—% T, PODEEFIC B W THiRT &
iV TNTHA P AL VADORIE, fERT B2 A
O, MEOEEE A4 h A ERE, RERIEDR
V54 THlERE, MigtARICEET SOy b
U= DEBRIETVAZRLE., E6I, MIBETAE
DFIE BT 2 ¥ 7 F )V % PR O BTN 72 &%
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#F2 GO &V KEGG BITDOFER (POD &)

FMEID O FMBEDOE, L2082V A

GO (P<0.05, beta>0.03791, 1,500 CpGs) KEGG (P<0.05, beta>0.03791, 1,500 CpGs)

TERM Ont N DE P.DE FDR | Pathway N DE P.DE FDR

cellular response to cytokine BP 1,120 94 1.3E-08 2.9E-04 | HIF-1 signaling pathway 109 21 3.2E-06 0.001

stimulus

response to cytokine BP 1,210 98 3.2E-08 3.6E-04 | Kaposisarcoma-associated 193 26 4.1E-05 0.007
herpesvirus infection

cytokine-mediated signaling BP 794 69 5.1E-08 3.9E-04 | EGFR tyrosine kinase inhibitor 78 17 1.3E-04 0.015

pathway resistance

regulation of immune system BP 1,512 116 8.9E-08 5.1E-04 | Inflammatory bowel disease 63 11 2.7E-04 0.023

process

regulation of cell activation BP 573 58 1.7E-07 7.6E-04 | Ras signaling pathway 231 30 3.6E-04 0.024

positive regulation of immune BP 651 60 6.9E-07 0.002 Prostate cancer 97 17 4.7E-04 0.027

response

T cell activation BP 482 51 7.3E-07 0.002 Hepatitis B 162 20 6.8E-04 0.031

alpha-beta T cell activation BP 145 24 9.1E-07 0.002 Human immunodeficiency 211 24 7.2E-04 0.031
virus 1 infection

regulation of T cell activation BP 331 39 9.8E-07 0.002 PD-L1 expression and PD-1 89 14 8.8E-04 0.033
checkpoint pathway in cancer

positive regulation of immune BP 985 81 1.2E-06 0.003 T cell receptor signaling path- 102 16 0.001 0.034

system process way

regulation of leukocyte activa- BP 528 52 1.7E-06 0.003 Insulin resistance 108 16 0.001 0.035

tion

CD4-positive, alpha-beta T BP 97 18 1.9E-06 0.004 Renal cell carcinoma 68 12 0.002 0.055

cell activation

regulation of lymphocyte acti- BP 440 46 2.0E-06 0.004 Th17 cell differentiation 105 15 0.002 0.055

vation

alpha-beta T cell differentia- BP 106 20 2.9E-06 0.005 Human T-cell leukemia virus1 216 25 0.002 0.055

tion infection

CD4-positive, alpha-beta T BP 78 16 3.0E-06 0.005 NF-kappa B signaling pathway 103 13  0.003 0.055

cell differentiation

regulation of cytokine produc- BP 790 62 4.0E-06 0.006 Hepatocellular carcinoma 168 21 0.003 0.055

tion

regulation of leukocyte cell- BP 328 36 5.9E-06 0.008 Shigellosis 243 25 0.003 0.055

cell adhesion

lymphocyte activation BP 687 62 6.2E-06 0.008 B cell receptor signaling path- 80 12 0.003 0.058
way

leukocyte cell-cell adhesion BP 363 38 9.2E-06 0.011 Viral carcinogenesis 193 21 0.003 0.058

positive regulation of cytokine BP 443 42 9.4E-06 0.011 Toll-like receptor signaling 104 11 0.003 0.058

production pathway

GO : Gene Ontology, KEGG : Kyoto Encyclopedia of Genes and Genomes, FDR : false discovery rate
BDAY AT, PIEAY FA 7% P<0.05&L7ceE, EA11,500 D CpGH A hEEHADEDITRESN., TRIFEBEIRENRV T

1 72RY.
(xmk 41 £DFRL T51A)

BRAPLTES R D7D L& 25, GBERIG, Tl
faoiEMAL, T MEZEERD Y 7 FIVEERK, HIF-1 ©
VI FMBERBPREN, FEBE, Zhoobkfiv 7T
Vg, BRIZONODNPKRIEL ZABRBEE IR — M2 oE
DR ARBE LIIFCAZEBEOHEP L/ LN AL
YIFNE—HL TR, ZOF—%13, MiBREALED
FHIC L > THEENZ T AT TR, BAEDH
ECEEZREITHN RIS 2 X T 4 7 AT 0 AN D

BTERTBLTVS,
IHETOWMET, 28 L OMORIEIEAE DR
CEHBERBEHZRT I ERRBINT NS0 gz
IZ, POD B# Claihs & CMEMRhoRE~—H —
BDERTZIENRINTOLSE'Y, G5 I~ DIEER
WA 707 ) PHIKIC & B SREMEY A N A A VEEAICD
B, FRCEESNEYA P A4 U HIICPERL
THRETHZISRBITEEIOATWSE?, EE, o
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FMEID O FMBEDOE,, L2027 A

%3 GO &V KEGG BHFDFER (non-POD &)

GO (P<0.05, beta>0.0816, 1,500 CpGs) KEGG (P<0.05, beta>0.0816, 1,500 CpGs)

TERM Ont N DE P.DE FDR | Pathway N DE P.DE FDR

positive regulation of molecular BP 1,811 143 2.2E-06 0.049 | Pyrimidine metabolism 57 9 0.001 0.322

function

tertiary granule ccC 164 20 1.2E-05 0.139 | Amoebiasis 100 13 0.005 0.781

cytoplasm cC 11,438 598 5.2E-05 0.307 | Autophagy-other 32 5 0.023 1

positive regulation of catalytic BP 1,458 114 6.4E-05 0.301 |Drugmetabolism-other 80 6 0.032 1

activity enzymes

cellactivationinvolvedin BP 717 54 6.6E-05 0.301 | Autophagy-animal 136 14 0.032 1

immune response

leukocyte activation involved in  BP 713 53 9.5E-05 0.361 | Longevity regulating pathway 89 11 0.033 1

immune response

enzyme activator activity MF 519 50 1.7E-04 0.423 | Phospholipase Dsignaling 147 17 0.033 1
pathway

neutrophil activation BP 500 40 1.7E-04 0.423 | Sphingolipid signaling pathway 118 13 0.034 1

positive regulation of cell adhe- BP 426 43 1.7E-04 0.423 | Sphingolipid metabolism 49 6 0.035 1

sion

neutrophil degranulation BP 485 39 2.1E-04 0.423 | Shigellosis 243 20 0.035 1

granulocyte activation BP 507 40 2.1E-04 0.423 | Nucleotide excision repair 46 5 0.036 1

neutrophil activation involved BP 488 39 2.2E-04 0.423 | AMPK signaling pathway 119 13 0.042 1

in immune response

myeloid leukocyte activation BP 659 49 2.7E-04 0.438 | Renin-angiotensin system 23 3 0.043 1

protein localization to phago- BP 12 5 2.9E-04 0.438 | Systemic lupus erythematosus 120 7 0.045 1

phore assembly site

tertiary granule membrane CcC 73 11 3.0E-04 0.438 | Metabolic pathways 1,477 80 0.046 1

myeloid cell activation involved BP 547 42 3.1E-04 0.438 | Phosphatidylinositol signaling 97 11 0.05 1

in immune response system

neutrophil mediated immunity  BP 499 39 3.3E-04 0.438 | Starch and sucrose metabolism 35 4 0.062 1

myeloid leukocyte mediated BP 553 42 3.6E-04 0.438 | DNA replication 36 4 0.062 1

immunity

leukocyte migration involved in  BP 16 5 3.7E-04 0.438 | Lipoic acid metabolism 4 1 0.064 1

inflammatory response

leukocyte degranulation BP 535 41 4.3E-04 0.468 | Galactose metabolism 30 4 0.064 1

GO : Gene Ontology, KEGG : Kyoto Encyclopedia of Genes and Genomes, FDR : false discovery rate
BDhy hATIE, PIEAY bF 7% P<0.05&LEE, E11,500D CpGHA hEEBbA2ESITRESNT. TRIGEEITRE/NRY T

1 &RY.
(>cmk 41 £ DR L T3IH)

BRI AR Y RS2 EH L 720, BEFMCFERZ
EDONRIFMi 21T 2 & T, MATIL-18, IL-6, TNF-

o 72 EDRREMES A N A4 v aEL,
ZBIESRITIENRINTHEY, Fiiicksx
{22\ T X Sadahiro, R. & OEMBH L

T4 T ADFE

A e B A T

oy

EY=x

{, BlEEZNRELBLAOFMICE D, FHIMEZRR
(peripheral blood mononuclear cells : PBMC) @ %% %

DNAm DZALIL, KD RAE &, Z L TZ DRDOMIE
RIEL FARDHIEICEEG L TVWB I LBRRINS.
ORI DD DBAEDBDH 5. 7, FiioMEH

BIRFETIME TAD AN T AR F R OATH 572 2
ETHB. LIh->T, AEROSME R, a+— ek

THBWEM L - RBE2RERL -2 Licks,. Zhid, %

MeEREEARZDHERZ D OARREZ W bhibh

BETF O DNAM ORELENMNR DI ND T EPRE
nTBY, SEOF—4 L—HL T3P, AL, =
EYV 23T 4 v 2 BEBEDOEARDRELIEOMMEZ X
SIEDBHDTHY, Ty F A Y MEFTEESH
72 POD BEZFICB T 2 RIE & B ICBET 2 8ET D

OUFO7 7 v —F LRHEBELT, RENLZFETH
220273 @0z, FiEiY Y SRR OREHC LY, H
— ANWr» & Filidi & Tk O k%17, DNAm & 27+
NMTHT 2 R OBE L EHERE L, PODEH & non-
PODJEFIORIDE A RO 2 Z LN TELILETH .
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=4 GO &V KEGG BITDOFER (POD &)
FHFRIN S FMROENR, EI20/X2I x4 (non-POD B & E# L1= LAI CpG ERRIA R L)

GO (P<0.05, beta>0.03655, 1,500 CpGs) KEGG (P<0.05, beta>0.03655, 1,500 CpGs)

TERM Ont N DE P. DE FDR | Description N DE P.DE FDR

immune response BP 1,577 108 1.3E-06 0.030 | HIF-1 signaling pathway 109 19 3.5E-05 0.012

immune system process BP 2,455 162 6.1E-06 0.046 | EGFR tyrosine kinase inhibitor 78 17 1.1E-04 0.014
resistance

T cell activation BP 503 49 7.8E-06 0.046 | Prostate cancer 97 18 1.3E-04 0.014

regulation of immune system BP 1,358 100 8.0E-06 0.046 | Ras signaling pathway 234 31 1.6E-04 0.014

process

leukocyte activation BP 876 72 1.3E-05 0.060 | Kaposi sarcoma-associated her- 194 24 2.4E-04 0.014
pesvirus infection

lymphocyte activation BP 717 62 2.1E-05 0.081 | Inflammatory bowel disease 63 11 2.5E-04 0.014

CD4-positive, alpha-beta T cell BP 82 15 3.2E-05 0.102 | Hepatitis B 162 20 6.1E-04 0.030

differentiation

regulation of cell activation BP 602 53 3.8E-05 0.102 | T cell receptor signaling path- 102 16 9.1E-04 0.038
way

alpha-beta T cell activation BP 156 22 4.0E-05 0.102 | Hepatocellular carcinoma 168 22 9.8E-04 0.038

cell activation BP 1,017 79 49E-05 0.111 | PD-L1 expressionand PD-1 89 13 24E-03 0.084
checkpoint pathway in cancer

alpha-beta T cell differentiation BP 111 18 5.8E-05 0.113 | Viral carcinogenesis 193 21 3.0E-03 0.088

leukocyte activation involved in  BP 283 29 6.0E-05 0.113 | Human immunodeficiency virus 211 22 3.2E-03 0.088

immune response 1 infection

CD4-positive, alpha-beta T cell BP 101 16 6.4E-05 0.113 | Toll-like receptorsignaling 104 11 3.3E-03 0.088

activation pathway

regulation of immune response  BP 810 62 7.5E-05 0.123 | AGE-RAGE signaling pathway in 100 14 3.8E-03 0.088
diabetic complications

intracellular signal transduction BP 2,640 192 8.7E-05 0.133 | Cellular senescence 155 19 4.0E-03 0.088

cellactivationinvolvedin BP 287 29 9.5E-05 0.136 | African trypanosomiasis 36 6 4.0E-03 0.088

immune response

regulation of leukocyte activa- BP 550 47 1.6E-04 0.227 | Acute myeloid leukemia 67 11 4.9E-03 0.089

tion

regulation of lymphocyte acti- BP 455 41 1.9E-04 0.237 | Th17 cell differentiation 106 14 5.0E-03 0.089

vation

adaptive immune response BP 438 37 2.0E-04 0.237 | Shigellosis 244 24 5.2E-03 0.089

cytidine to uridine editing BP 12 4 2.2E-04 0.238 | Human cytomegalovirus infec- 225 24 5.4E-03 0.089
tion

GO : Gene Ontology, KEGG : Kyoto Encyclopedia of Genes and Genomes, FDR : false discovery rate
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