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ATF6(Activating Transcription Factor 6), HFE(Hemochromatosis), HPGDS(Hematopoietic Prostaglandin D

Synthase), TXK(TXK tyrosine kinase) ¥+= TYK2(Tyrosine kinase 2)9 F&x} = A7 FHAAZEE was
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PHMG(Polyhexamethylene guanidine), CMIT/MIT(chloromethylisothiazolinone/methylisothiazolonone),
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A 118l oM, AL TEAaALANTS, AAIZF RT-PCR (Real-time RT-PCR), HHAF TFaLAMNTS, 7
A S FAANTS (Competitive RT-PCR), Nuclease ®.3E 2] (RNase, S1 nuclease assay), in situ
W, AL mlolg20jglo], mHES i DNA FJ o2 o]Fozl FoBRNE AUHE WHog FIHE=, 3

A7% 13

A 5ol oA, miolomtA WHE FFE Wil FFAA SHsIE AAE, A7) viA o9d A =
I ©ES Boldoz <lasheE A, A ©A, HElol=, HElo|= HAH(PNA), B HEAY, WERH (aptamer),
ob¥] ¥ (avidity multimer) ¥+ FE]ZRWA) (peptidomimetics)$l, d EA = 23 7)% o4 Aohg =%
AE.

A7 14

Al 138k QolA, =HE 9~¥EZF ELISA(enzyme linked immunosorbent assay), WA EA](RIA:
Radioimmunoassay), WAFAS &AM (radioimmunodi ffusion), WS 719 %, FAAGIAN | HIZA BAW
(Immunoprecipitation assay), HA 2% ¥A1H (Complement Fixation Assay), FACS, ZAEA = w4 n}
o|ZRojFolR o]Fojxl FoRRH MYy WHoR Iy, I HA e Y 7T o g x4
=.

AT% 15
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D) AL didA =R 22 B AlselA Al 139] wlelevtr]] mRNA = o] By fEd &9l
ate @Al %
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A 163l dejA, G Azl H]3] ATF6 X HPGDSS] mRNA E= J@@ﬂ ey f=0] AEAY
HFE, TXK 2 TYK2Z o]Fo]z o zRE Mulmi o] s} o]Alo] pRNA E: 3
A5, AAF Al B4 = 2H 7T oS e o= J—]—T‘;_‘r]—
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Al 163l oM, 7hE7] Al mFel 9% " 54 e 29 7w oY, E9 54 = 29 7T

g Rkl Mad e AFHE .
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7t57] A A QA7ES A 93 FEd 7|% A A (intratracheal instillation)dts WAS Edkste 7157 4
oA 357 =% ERIS Axse Wy,

73 20

A 198 loiM, 7h57] AdAE 0.1 WA 10 mg/kgd] FEZ 2F A0 53] 7|k HAHsE, i) At
A 357 =% TERDS Axs= Ja
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Al 198 oA, 757l AtAlE PGH, PHMG, CMIT/MIT, BKC, NaDCC X+ PHMG-p(Polyhexamethylene

guanidine phosphate)¢l, 7}&7] Ad4 357 =& FERYS AZx3+= WY,
A7 22

A 1989 oz AxE 75y AdA £E7] =F SEEY.
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A 228k QoA , ATF6 i HPGDSS] mRNA o= whi o] Wb f=Fo] 7kAeh, 7pG57] AdA 357 =& %
End,

AT 27

D I3 =45 24F s=o Adste @A 2

2) 73 2ds AstA e dxze A9 T=ol el FdlA ATF6 Hi= HPGDSS] mRNA Hi= whie] e
+ol et A, HFE, TXK 3 TYK2R o] Fofx o mhe Aus = of shuf o] 4e] mRNA ®
‘64 s} RN
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=
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Jdd wy Bde Aushe wlE TEse, 29 54 = 29 s o)y #2 adE

7l & & oF
B2 ThE7] AA mFel o3 do) HAd So]A]l vpe]eukA Bl o]e] FrImo] #E Zojtk

g7 e

ZHd 7157 ATAR ALHEYgE EFES A2 PGH(oligo-[2-(2-ethoxy)-ethoxyeth-y1)-guanidinium-
chlorid), PHMG(Polyhexamethyleneguanidine phosphate),
CMIT/MIT(chloromethylisothiazolinone/methylisothiazolonone), BKC(Benzalkonium chloride) L
NaDCC(sodium dichloroisocyanurate)o]™, o] A& (biocidal) ¥ 3 AE HZ(anti-biofouling) &3}
7F o] e, Al Brk olyEr 8] H WS AA 2 F2 WX HlEe| Lk thfstAl AFEEo] it
o] & PGH(oligo-[2-(2-ethoxy)-ethoxyeth-y1)-guanidinium—chlorid), PHMG(polyhexamethylene guanidine) %
PHMB(polyhexamethylene biguanide): F-o}U®(guanidine) Ao AHA=ZA 37, ddA=E ofdstA AL
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A dQdmde] wEdgo s AR 4o] AR - ARl 1 dQlew ThErE

TAE FAste xS SRS, o F 2013d 129 FARE TIEVIATAE BEE Ao AA
ST (TUYR EEZ}E, https://www.joongang.co.kr/article/25048547#home). 1 SOl %= 53] PGHSH
PHMGE S-Eutetell A 7157 AuAR ARgH o] oozt dA7A F 5419 <] AW a7F BAsto, F5ERE A
AEATE. o]F9 oy 7FA] EAIFe] o2 @A BaE wh lvh. PHMG % PGHO| A|&2Q wFo] wat <l
ol A Azbet A, Ax 54 2 =35 dod & Jdvta BRaEew (J. of Nanosci. & Tech.
16:11191-111200] Materials Science and Engineering: C 29:1776-1780), MITS <#l27] Hbg Loty
B} (Contact Dermatitis 67:334-341). W3, o5 Al 2 2EA7F 7|#A 9} o 24 YT &=

Aol 2, wed,
Medical Science 31:817-821;
Toxicology 31:€2016014-2016010).
74k Aow 4#A Ji=d 10 pg/L (0.000001%,

3 5 O
&, F9 =4ol

WA mE AR 2L 5F7] A8 tdFS wA 4 AdT RnHAY (J Korean
Journal of Toxicologic Pathology 29:95-102; % Environmental Health and
ob2d], o5 AEs|do] ohlrR e s sy, F4 FA4do] A
0.054 pM, 0.01 ppm)l A% wl$ ¥ =AS el =
slo} zalol o] Abge] FAHNCw, Al glo] AelH, TAAAoR gE¥lo] AFel A}

ng o o

e A5 e 2 A9s 23T 7 2o, 2013 FHEETo] PHBE "9t A, fatal if inhaled" &
AR A, 47 AwES JdAA olFuhe sty A adE dEhle v, AR A AXFAS b
g 7ol dow, IJF NS ST St vk, wepA EvgrAE g il AT ARRSTY 3R d S
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EE, B oage] BAe Jher] AA 557 wF BERUS ARst PHE Agss ot

EE, W owwe] BAe shgy] 4l 557 wE BRRDS AFehs ot

obgel, B wgel BAe Pol B4 wx 2 V)% ol 4% B4 23YY PHS ATehs Aol
wAe] 2 7
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TR, B oEe 4] volen S wE FES R EE gl Srold EAet AME wdes
dol B4y w28 )% o4 ABg 2R AFer

EE, W oUWe 4] 2B TPt 99 54 £t 28 )% o¥ Aug 7= Aen

EE, ¥ ouge g9 B4 wE 2d 0% oy ddke] Wad guE ATss PAS AT

EE, L oage kY] Al 557 wd FREDS Axshs BEe AFdd

EE, 2 ouge 7] PR Axd e HiEAl £57) mF FRRAS A
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9} FARIAY T AER 2 dwe] W xFET. 2 gAY Fusdo VAHE BE TdEY
& B dio] =dEn),
o ="oA, B S ATF6(Activating Transcription Factor 6),  HFE(Hemochromatosis),

HPGDS(Hematopoietic Prostaglandin D Synthase), TXK(TXK tyrosine kinase) T+ TYK2(Tyrosine kinase 2)2]
A2 e 7] AR5 ddE aids x9ste @9 54 (hematotoxicity) e 28 7w ol X
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PHMG(Polyhexamethylene guanidine), CMIT/MIT(chloromethylisothiazolinone/methylisothiazolonone),
BKC(Benzalkonium  chloride) %3+  NaDCC(sodium  dichloroisocyanurate)d 4 o™,  PHMG-
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i, ole] 54 FFEALAHNTE, AT RT-PCR (Real-time RT-PCR), AZAF SFELAMNS, A F
BAAH TS (Competitive RT-PCR), Nuclease H& 4] (RNase, S1 nuclease assay), in situ 3, ik
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(avidity multimer) HEE WA (pept idomimetics)E X3S G dom, o]9 FHAHL Qw5
ELISA(enzyme linked immunosorbent assay), WAFAHSEA(RIA: Radioimmunoassay), AFHSEAHH
(radioimmunodiffusion), WY H7|¥E, ZAWIGA, AF3d FAY (Inmunoprecipitation assay), XA
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HodgolA, Z2HE DNA wAket EASMATE AReE 22 HAE date] oste] dwe] RHoR AAH
T AUtk o]¥ Axpe= AFACA ARRES 93 ZREZS FHEH| flete] @gAtel olte] d7e] Ao
AAEG. oE B9, 2%, AR vx, 43t 9 A Az, S5 AE E o5 pH F o]2A7] F9
& ZrBo o] g GC ¢ B Bl wEUlEel= AE T vhddt Aol olEditt. EASE 99 A
Mgt Z712 Joseph Sambrook, et al., Molecular Cloning, A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y.(2001); % M.L.M. Anderson, NucleicAcidHybridization,
Springer-Verlag New York Inc. N.Y.(1999)clA <13 4= Qlth. o & £o], 47 94z oA 1 4%
742 0.5 M NalHPO4, 7% SDS(sodium dodecyl sulfate),ImM EDTAoA 65C Z7oz ZAsstar, 0.1 x

SSC(standard saline citrate)/0.1% SDSOlA] 68°C ZZ7Ao & AHst= AL ousitt, = 1 dARAL 6 x
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%8 7% ol Qg 7| w3t slolt,

A FRNA, 7] Al wdol o3 o) B4 wi 28 /)% o4 F glon], gy A wEE
55718 B8 ] AEA =5 5 Aok,

U
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g FHAA, A7) FERDLS AA Ot TEd v]s] HFE, TXK 2 TYK2Z o]Fojxd #oZHE Auy=
ol Bl o] AFe] mRNA i whulAe] Wy Simo] mputdE 4= 9l

d SHoA, E wge 1) 7 EFS AY FTE Agste @A 2 2) A EES AYsH g2 xR
Y FEo] B3] F5olA] ATF6 == HPGDSS] mRNA = vl o] Wby =3=o] 7+A&7u, HFE, TXK 2 TYK2
2 o]Folzl FoRRE MEEE ol s} ojAte] pRNA FE vl wE F£Fo] Hudd ¥h EdS A
Hals GAE 2388tes, g9 54 e 28 7% o 2 EAY ATz Wl B3 Ao},

sl7]9] AAldE Tote] B S wu AdAsHA AdEtr. ey s7] AAlds 2 oabgo] 8-S A gs)
7] 93 A W old o8] B o] FAEE AL oYt}

AAle] 1. PAMG-po] 35&7] =2 2% o =4 ¥3 &<l

S PHNG-poll »=Z¥l 725 dole] =4S Uehli=x &9lahy] e, 53] 30 m'9] WA 0.29] 3
of 6 h 59 5/1€ &<t 7H57] A Al (humidifier disinfectants, HDs)& AF&3h= AS AlEd 9]

A8 Ao ZA, PIMG-pE Z+ 7|%= A (intratracheal instillation) &% 1 mg/kg® & 5 mg/kg®
Holl 7%= Ak PHMG-pol ik o 545 gQletqivt. FAH R, 30 #tge] HE F e AFeRE
ZEE WAL, 70% N0 B 30% 0014 2% ol AEFTOE wiHEGITE. o] &, AU E 0.9 mg/kg = A g

N o
o o o
S

QL

T o

2

ﬂ

PIMG-p &9 (50 ul) = 1‘44240& AATE = 19 §F4E ol8ste] 25 HHom 5Q 0, 2, 4,6 %
8F) 7% HAsF oy, = Yo A 7 AA T 207k I AAAFCE. HE IAPAZ T (V|2 AA 205
), Aw, v " 7H F= SAsern, 7b G diedelA gl °F 3ml& K2 EDTA 5.4 mg blood

collection tubes (BD, Franklin Lakes, NJ, USA)oll x§#3}ar, ADVIA 2120 (Siemens, Munich, Germany)E& ©]
#3Fo] M (WBCs; band neutrophils, lymphocytes, monocytes, eosinophils, and basophils), A&
(RBCs) ¥ dAiF(platelets, PLT)S EA3cl. =3k, g ] wwlad dHw F#olE]d(creatinine),

CRP(C-reactive protein) % BUN(blood urea nitrogen) & A&3} 7174 Cobas 6000 (Roche, Basel,
Switzerland) 2 W23},

F 1
ol FAA 2 | B9 Ny AYT z-230] |p-gk FxEd A3
B7Z  |EFU4 |97 |EFUd A
gt 10%/ L 6.50 1.46 6.70 1.91 -0.581 | 0.561 | 6.11 + 3.11
(WBC)
w5 % 32.60 18.56 41.24 21.15 | -1.141 | 0.254 32.48 +
(Band 13.41
Neutrophil)

Ay % 59.57 17.50 52.05 20.98 | -0.892 | 0.373 63.24 +
(Lymphocyte) 13.06
w31 (Monocyte) % 3.50 0.73 2.40 0.88 =2.970 | 003" 3.49 + 1.46
%2+ (Eosinophi % 2.57 1.75 2.45 1.81 -0.208 | 0.835 | 1.42 + 1.94

1)
.91 7] 9-(Basophi % 1.23 0.89 2.03 1.56 -1.746 | 0.081 | 1.16 + 1.32
1)
HET7(RBO) | 10° L 8.94 0.44 9.83 1.43 -1.556 | 0.120 | 8.79 £ 0.39
= ZFZ 9 (Hemogl| g/dL 15.86 0.69 17.61 2.61 1973 | 049" 15.69 + 0.65
obin) )
A -24 & (Hema % 57.50 5.02 64.82 9.56 2261 | 94" 46.19 + 3.53
tocrit) )
o] A1 3 _ %
3 At 10°/ L | 928.67 | 142.71 | 703.07 | 179.99 3.132 | 001 97112.45 +
(Platelet) 6.77
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[0078]

[0080]

[0081]

[0082]
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¥ 2
ol Ax FE |99 Yz AT =239 |p-# FxEd 4%
97 |ZEd |37 |wEUA A
Z o993 g/dL 6.25 0.51 5.79 0.31 =2.503 | 012" 6.50 + 0.52
(Total protein)
&1l g/dL 3.87 0.38 3.74 0.16 -0.773 0.439 | 3.15 £ 0.21
(Albumin)
HANQAHABWN)|  mg/dL 22.07 3.73 26.40 7.60 -1.585 0.113 |16.97 + 2.78
A#olelI(Creati| mg/dL 0.59 0.14 0.67 0.13 -1.495 0.135 | 0.55 = 0.07
nine)
C-¥bg mg/dL <0.06 - <0.06 - - - -
(CRP)

A7, WFge] A9, giE2v T PHMG-p =FrolA @ vl go] Z47F 3.50 £ 0.73% H 2.40 £ 0.88%=
TAXCR Fog Aot AE ZeR YERTHp = 0.003) (E 1. HA YA APy FEQ
Het(Hematocrit)s PHMG-p-=&wol A @AsAl S7lekalth (p = 0.024). ol¢} 722 AR # &4 93 b
4 w3 & (oxygen exchange capacity) A4S A7) A3 wAF 1A 7]91% AL $ 3 oz
gojel T @i FEE PIMGp wF AFA frefHoR fasialont (p = 0.012), Aol 5 @iES
T4 A B oy, F A &3 dRE foHor Aoy gyt (% 2). ob&d, F i
F(platelets, PLT) 4= tlzaolA 928.7 + 142.7 X 10/ ul, PHNG-p =Zo]A 703.1 + 180.0 X 107/ u
L2 Yepd, 5 2F bl PLT 71 BAIH o2 foldk Afol7t e ZeZ yepgtt (p = 0.001).

AAle] 2. PHMGp9 EF7] =29 g% FFAN AYT 5 W3 g
9

A4 A0 7S Wel7] flste], A7) AAld 1elA PIMG-p =% Al ado] 7P & o7 34 5uf
g & Adste], PLT & AeAs 5, vy 2937 F 10989 HdA] giE = (femur) 2 A= (tibia)S

gatar o] 25 E 23 =5 A4 A;F (megakaryocyte) T WSS Rttt FA A2, AH S o

= adde] 24A7F Bt g FH, A3|sE ] 10% EAHS 8AIZE B
H 4-pum FA IetA dAS 2} HeE(hematoxylin and eosin) 44
S 9&, 2 27 d9S dyigdsta g0 H, 208 For A dxgs)
Bk AFsglek. olF2A Az Eol=g QlEl1™ B3o] digk A
(clone D-11, 1:200; Santa Cruz, TX, USA)®= @AF F, F2cA 102 &<t olaf FAE A3t o] F,
HHE 3, 3 -diaminobenzidine® TJ®F3}al Harris hematoxylin® thH|FASFHA T, ANG2] 4== 4008 uj
£ (high power field, HPF)® 10709 A% 1AM A 55 Alo] SA A

s, Azdsetd A4
A=}

X3
AL 35 &9 gxa AYT z-2=2390] |p-%
ks ETHA |3 EFHA)
g% 5 10°/ 1L 1068.6 69.16 503.4 112.4 “2.611 |5 009"
(Platelet count)
AT 5 10 HPF 204.4 33.49 133.8 40.33 -2.611 |} 009’
(Megakaryocyte count)
H] % F A (Spleen g 0.962 0.344 0.710 0.152 -1.149 0.251
weight)
7 A (Liver weight) g 17.98 3.199 15.36 4.717 -0.940 0.347
=5 Al (Body weight) g 507.0 10.42 496.4 63.40 -0.419 0.675
H] /557 (Spleen/Body - 0.0019 0.0007 0.0014 0.0002 -1.149 0.251
weight)
/A - 0.0354 0.0058 0.0305 0.0059 -1.149 0.251
(Liver/Body weight)
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[0085]

[0086]

ZIHSd 10-2024-0149091

e At & 10wk o] o] daw 5 A E4E A, 7 o] He daw s dEd
3
+

1068.6 + 69.16 x 10 /ul. 2 PHMG-p =% 503.4 + 112.4 x10 /L& YEROW (p = 0.009) (F 3), ZF
Bl z42F 1078e] HPF & PLT-%& Ad o] b 47F tia 3 PMGp =M 173.0 £ 31.99 H
151.1 + 30.40% Yt (p = 0.064). =3, tEx 2245 HE G 23 AxFH=(cellularity)e] 2
olx= frefshA wekent, Q¥ B3(integrin B3) W A A¥, Fg 2Ad = AT

OJ

37H= vhERYE, PHMG-p

(megakaryocyte)d] 7} tixwoll A 204.4 + 33.4970, PHMG-p ==-oA 133.8 + 40.
3 =3 Fol A= Alsd A

wge] oa AdT 57 @A Fas AL FAHYY (E3 L = 2). 0
Al

wPS o FAFoR {3k zpolvt gle HoRE YERY (p = 0.251) (& 3), PLT AAE(clearance) o] A7}
PLT 79] ZFAel 93-S mAE R ofyH, ol& T3, PHMG—pA &7 w=Fo] PLT-AAstE Ao whd/
Aeo| gk vl By olygt, AT AA Y £ FhdE JTFE HATE AS AT

AA e 3. PGS EF7] k& Foloz BielN wdol Wad fud M

PIMG-p &57] =Fel o3 &FelA AdF7F 4 71dES gRlsr] 94, S
st #d FAAE 7‘/\}&"33} ?Zﬂﬂoi Zh o] el AqF e dEE E AIolA = 5‘—31% g 53
5, TRIzol A]2FS o]&3lo] & RNAS 3F3th. RNA F2-& Agilent 2100 Bioanalyzer with the RNA 6000
Nano Chip (Agilent Technologies, Amstelveen, The Netherlands) = Hrlslar, ND-2000
spectrophotometer (Thermo Inc., Waltham, MA, USA)E ©]&3}e] RNA AlEE A3t ict. o] 3, NEBNext®
UltraTM II Directional RNA-Seq Kit (NEW ENGLAND BioLabs Inc., Ipswich, MA, USA)E ©]&3}e] % RNAoIA|
glolBe2]E FASIAY o]5 918, rRNA(Ribosomal RNA)E RiboCop rRNA depletion kit (LEXOGEN Inc.,
Vienna, Austria)® A|A3}aL, cDNAS 433 %], Illumina indexes 1-12. Enrichment & ©|-&3}o] A=A
t}. PCR(polymerase chain reaction)® % (Enrichment)d}al, Agilent 2100 Bioanalyzer (DNA High
Sensitivity Kit)E AF&3ste] Ht 3 (fragment) FA7|E HI7Fgo =4 ZolBH#E HF3S Y. Steplne
Real-Time PCR System (Life Technologies Inc., Carlsbad, CA, USA)ollA] tolB&jg] A 7|EZ go]B g
o] Ae3lEs 4233k, NovaSeq 6000 (I1lumina Inc., San Diego, CA, USA)E ©]&3}o] paired-end 100 Al A
© 2 QuantSeq 3° -mRNA A A S S35} T).
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X 4
z Fold

Symbaol Entrez Gene Name Transcript ID p-Value
Txk TXK tyrosine kinase, transcript variant X1 NM_D01024255 13.712 0mMe
Cinnall catenin alpha-like 1, transcript variant X1 NM_001106649 12744 0045
Ctsw cathepsin W NM_001024242 12621 0,010
Hie hemochromatosis, transcript variant 1 NM_(5330 G440 04
Arhgapd Rho GTPase-activating protein 4, transcript variant X1 NM_144740 7.775 0.038
Lacth lactamase, beta, transcript variant X1 NM_001106833 7416 0021
Cleel chloride channel CLIC:like 1, transcript variant X1 NM_133414 5385 0036
Tvk2 tyrosine kinase 2, transcript variant X2 NM_001257247 5764 oms
Mrps23 mitochendrial ribosomal pxn:tmn 523, transcript variant NM_001108289 5,290 0046
Slcllal solute carrier family 11 member 1, transcript variant X1 NM_001031658 4.966 0027
Ap5zl adaptor-related protein complex 5, zeta 1 subunit NM_001037220 4807 0040
Gstzl glutathione S-transferase 2zeta 1 NM_001109445 4.739 0031
Rheb Ras homolog enriched in brain NM_(13216 4.671 0.026
Lyde Lybﬂ‘hur dmajnmnlalning 3 NM_021759 4667 046
Relt RELT tumor necrosis factor receptor NM_001108495 4.529 0me

L5M4 homolog, Ut small nuclear RNA and mRNA
Lsmd degradation associated WNM_001106073 4.512 0025
Trpal alpha tocopherol transfer proldnx] like, transcript variant NM_D01106537 4420 0035
Lyée lymphocyte antigen 6 complex locus E, transcript oy opio1zgez 412 0007
variant X4

Tafl TATA-box binding protein associated factor 1 NM_D01191723 4.391 000
Nrros negative regulator of ni:ciﬂi::‘o::gm species, transcript NM_001024995 4,388 0.008
Pank3 pantothenate kinase 3 NM_001108272 4309 QLT
RGD1565784 RGDI1565784 NM_00T109028  4.267 0.013
Fehsd2 FCH and double SH3 domains 2, transcript variant X4 NM_D01107539 4.158 omz
Ogir opioid growth factor receptor NM_053340 4.141 M7
Eif3k cukaryotic translation initiation factor 3, subunit K NM_001106242 asu 002
Mphosphé M phase phosphoprolein & NM_001129881 3820 06
Pr polynucleotide kinase B—p::phahu. transcript variant NM_001004259 3714 0016
Lgals5 lectin, galactose binding, soluble 5 NM_012976 3,688 0,035
Snxd sorting nexin 4 NM_001127550 3.682 0080
Fmol flavin-containing rmmxygmm 1, transcript variant NM_012792 3622 0035
Sik3 SIK family kinase 3 NM_001271216 3.603 amo
Phkg2 phosphorylase kinase catalytic subunit gamma 2, NM_080584 3537 0047

transcrint variant X2
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Pipskib
Pid3
Limk2

Cirbp
Pipsklc

LOCS0 110

Plci2
Arhgap]!a
Polr2g
Pipni2
Emc2
Lrrcl4
LOC102549726
Psmd9

Lsm2

Resdl
Cnotl
Shisa5
Eiffy
Junb
Ube2i
Katba
Adckd
Clge
Zdhhe18
S
Psmc3

Abhd4
Etib
Cd74
Torlaip2

Yipf3
Myl

Hpgds
Cabinl
Cenll

Ttil
[0088]

phosphatidylinositol-4-phasphate 5-kinase type 1beta  NM_001012743

phmphulipue D {am]]y, member 3, transcript variant X3

LIM domain kinase 2, transcript variant X1

cold-inducible RNA-binding protein, transcript variant

T PR

X4

| el 2 Y

itol-4-phosphate 5-kinase type 1

gamma, transcript variant X1
similar to Glutathione S-transferase Al (GTH1) (HA

subunit 1) (GST-epsilon) (GSTA1-1) (G5T class-alpha)

phospholipase C-like 2
Rho GTPase-activating protein 114

poly (RN

A) [l subunit G, transcript variant X1

protein tyrosine phosphatase, non-receptor type 12
ER membrane protein complex subunit 2

leucine-rich repeat containing 14, transcript variant X1

uncharacterized LOCI02549726

proteasome 265 subunit, non-ATPase 9

LSM2 homolog, Ub small nuclear RNA and mRNA
3

daid

i=
RCSD domain

associated, ir. ipt variant 2
containing 1, transcript variant X1

CCR4-NOT transcription complex, subunit 1
shisa family member 5, transcript variant X1
eukaryotic translation initiation factor 6, transcript

JunB proto-oncogene, AP-1 transcription factor subunit
ubiquitin-conjugating enzyme E21, transcript variant X2

aarF domain-containing kinase 4, transcript variant X1

vartant X2

lysine acetyltransferase 6A

complement Clq C chain, transcript variant X1
zinc finger, DHHC-type containing 18

abhydrolase domain-containing 4, transcript variant X2

sorting nexin 5

proteasome 265 subunit, ATPase 3

matrix metallopeptidase 9

electron transfer flavoprotein beta subunit
CD74 molecule, transcript variant X1
torsin 1A interacting protein 2, transcript variant X3

EH-domain containing 1

¥Yipl domain family, member 3, transcript variant X1
MAX interactor 1, dimerization protein, transcript

variant X1

hematopaletic prostaglandin D synthase, transcript

variant X2

down-regulator of transcription 1, TBP-binding

(negative cofactor 2)

calcineurin binding protein 1
cyclin L1, transcript variant X1

dystrobrevin, beta, transcript variant X3
TELO2 interacting protein 1, transcript variant X1

zinc finger protein 64

NM_001012167
NM_024135

NM_031147
NM_001033970

NM_001024361

NM_001106880
NM_001168524
NM_053948
NM_057115
NM_001113785
NM_001024354
NR_110713
NM_130430

NM_001165922

NM_001108349
NM_(01134840
NM_001006959

NM_001037352

NM_021836
NM_013050
NM_001100570
NM_001012065
NM_001008524
NM_001039339
NM_001106518
NM_031595
NM_031055
NM_001108866
NM_001004220
NM_013069
NM_0011658%
NM_001011939
NM_001007801

NM_013160
NM_031644

NM_001011914

NM_053575
NM_053662
NM_001012191
NM_001134619
NM_001012093

_15_

3.505
3429
3.397

3.216
3186

3137
kR b

2742

2.740
2720
2701

2518
2498
2430
3

2414

2316
2252
2205
2162
2153
2132

-20212

-19.743

-12.615
-11.615
=10521
=9.680
230

0041
on7
0026
0.004

0023

0.041
0.036
0.042
0.041
0014
0.001
0.017
0.010

0.016

0.0M
0014
0.017

0.036

0014

0.010
0.009
0.044

0015
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[0089]

[0090]
[0091]

ATP synthase, H+ transporting, mitochondrial F1

Alpasl complex, alpha subunit 1, cardiac muscle
Irf7 interferon regulatory factor 7, transcript variant X2
Ergic2 ERGIC and Golgi 2
Med13 mediator complex subunit 13
Lap3 leucine aminopeptidase 3
Rho guanine nucleotide exchange factor 3, transcri
Arhgef3 variant X7 ?
protein kinase C and casein kinase substrate in neurons
Pacsin2 2, transcript variant X12
Rpp21 ribonuclease PAMRP 21 subunit
Teeh3 transcription elongation factor B subunit 3
Ipo? importin 7
Fam203a family with sequence similarity 203, member A
Asccd activating signal cointegrator 1 complex subunit 3,
transcript variant X3
Ipold importin 13
Hsd17b1 hydroxysteroid (17-beta) dehydrogenase 1
Ppib peptidylprolyl isomerase B
RCGD735065 similar to G1:13385412-like protein splice form |
Snx27 sorting nexin family member 27, transcript variant 1
Vatl vesicle amine transport 1
Atpb\'le] ATPase H+ transporting V1 subunit E1
Reorl REST corepressor 1, transcript variant X1
Sle35cl solute carrier family 35 member C1, transcript variant X1
Fbxa33 F-box protein 33, transcript variant X1
Tsc22d1 TSC22 domain family, member 1, transcript variant X1
Polb polymerase (DNA) beta
Tmem109 transmembrane protein 109, transcript variant X2
Klile Kruppel-like factor 16
Rpia ribase 5-phosphate isomerase A
Thec tubulin folding cofactor C
Morf412 mortality factor 4 like 2
Plagl2 PLAG] like zine finger 2, transcript variant X1
Pdedb phosphodiesterase 4B
Arglo autophagy related 10
Noslap nitric oxide synthase 1 adaptor protein
Neorl nuclear receplor co-repressor 1
Slmo2 slowmo homolog 2
Ino80 INOS0 complex subunit
Fhyh phytanoyl-CoA 2-hydroxylase
Edcd enhancer of mRNA decapping 4
Cearl cell division cydle and apoptosis regulator 1
Larp? La ribonucleoprotein domain family, member 7
Ckslb CDC28 protein kinase regulatory subunit 18
Gp.{! G F i pa{hwny P 2 transcript variant X1
Baz2a bromodomain adjacent to zine finger domain, 2A
mitochondrial ribosomal protein L14, transcript variant
Mrpll4 Py
Kif2a kinesin family member 24
Snx8 sorting nexin 8, transcript variant X1
Eif3f eukaryolic translation initlation factor 3, subunit F
Ep00 E1A binding protein p400
Bazla bromodomain adjacent to zine finger domain, 1A
Zeer zine finger (CCCH type), RNA-binding motif and
serine/arginine-rich 1
Thetl tRNA-histidine guanylyltransferase 1-like, transcript
wvariant X1
similar to ch ome 6 open reading frame 106
LTl isoform a, transcript variant X1
Cdca8 cell division cycle associated 8, transcript variant X1
ST3 beta-galactoside alpha-2,3-slalyltransferase 2,
ShgeR transcript variant X3
Psmd? proteasome 265 subunit, non-ATPase 7
Ebfl early B-cell factor 1, transcript variant X5
Ublep! ubiquitin-like dom.lin-c?nmini.ng CTD phosphatase 1,
transcript variant X1
Ziph3 zinc finger protein 703
Luc?la LUC7-like 3 pre-mRNA splicing factor
Kmi2e lysine methyitransferase 2E
Dhx15 DEAH-box helicase 15, transeript variant X1
Crebbp CREB binding protein, transcript variant X2
Metap2 methionyl aminopeptidase 2
Srrmt serine and arginine :rpcriu;; matrix 1, transcript variant
Dmtf1 cyclin D binding myb-like transcription factor 1,
transcript variant X1
RatNP-3b defensin RatNP-3 precursor
Brd4 bromodomain containing 4
Tax1bpl Tax1 binding protein 1, transcript variant X1

NM_023093

NM_001033691
NM_001024984
NM_001107035
NM_001011910

NM_001106061

NM_130740

NM_001002831

NM_017103

NM_001107545
NM_001007707

NM_001277057

NM_053778
NM_012851
NM_022536
NM_199379

NM_001110151
NM_001033683

NM_198745

NM_001305463
NM_001107748
NM_001108023
NM_001109912

NM_M7141

NM_001007736
NM_001127604
NM_001108632
NM_001108200
NM_001007714
NM_001106528

NM_017031

NM_001109505

NM_138922

NM_001271103
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frolgk ztol= glloyt, ols 7ho] fdxr ¢ old change)®] Adjgkoll A= {3k xpol7} Yepwtrh.
o|&k FC #Folo] 7]& 5.002 AAstH wo] sk de Az #= 9, 38 249 fFdae 2=
YEbth (£ 4). 53], PIMGp S57] ==l o8, =5oNA Ixk, Ctnnall, Ctsw, Hfe, Arhgap4, Lactb,
Clccl, Tyk2 2 Mrps232] W&ol fFExQom, o5 [PA(Ingenuity Pathway Analysis) Elo|E] A Eol|A =
¥ Al& (hematopoietic signaling) ¢} WHsHAl T@ o] rt. Wk, GAP(GTPase-activating protein) 39
AAFQ1, Rho GIPase-activating protein 4 (Arhgap4)9] T&do] PINGp &£&7] =&F"H 2F FFolA 7.775-
v =718 ™, Rho GTPase activating protein 11A (Arhgaplla)®] W& o] 2.892-v] Z7}38}= Ao ® el
o EgE, o]e} UXASHAl, PLT AMEE 91 AdFre] FHe| Wstelx GAPeF Wi & )l GEF(guanine
nucleotide exchange factor) @ &S FY3}+= Rho guanine nucleotide exchange factor 3 (arhgef3) 4=}
o] WHE PHMGp ZFV] =Fd w9 SZFolA  7.7-¥1 fAseE ALRE YEREt. of&e,
MEP(megakaryocytic-erythroid progenitor)-59¢]% w}#<l hematopoietic prostaglandin D synthase(Hpgds)7}F
PIMG-p &5&7] =59 259 =i 7P Wol o] HAag Aoz yewth (FC: -20.212, p-value:
0.036).

ANG 4. PHIGpS 3F7] w2 B 2 o4 AsAY A2 BA

IPA(Ingenuity Pathway Analysis) ZZ 1% (Qiagen, MD, USA)S o]&3le] A7) A4 304 PHMG-pY &3&7)

wEo Boldor Fgoa wdoe] wslsl Fu FHAAES B 7MY fosiA W Aem odEE A

2 MY Y75 AEAY AR2E E=Esglen, o9 #d Ay 9 AETH 7|5S AT, ob&Y
==&

=
28 0% 42 9 oS8 Fao B4 TS PAZ REHAT (E 4).

)

a2 A3, & 3] yebd upel o] MED13, NCOR1, GPS2, LIMK2, TYK2, MMP9, CREBBP, PLCL2 % ATPSF1A (z-
score = 1.000 ¥ -log(p-value) = 3.296)7} AAE=A 48] Aladgdz #edo] 9l9lem, RIOGDI % RHOA
ANsAg ZA2E PIPSKIC, LIMK2, CREBBP, ARHGEF3, ARHGAP4 2 PIP5KIB (z-score = -1.633 2 -log(p-
value) = 2.818) % PIP5KIC, LIMK2, ARHGAP4 @ PIP5KIB (z-score = 1.000 2 -log(p-value) = 2.28)5 *3%
3}ith. CREBBP, PPIB, GSTZ1, FMO1 % JUNB (z-score = 0.000 2 -log(p-value) = 1.963)7} NRF2-=j7} A3}
ZEFA 8RS AsAG FRel AAFE Y. 3-E AT E] Yol A E] = (Phosphoinositide) AEA D o|w=AE X
2 o)E 3}gtEo] %7 = (superpathway)= PIP5K1C, UBLCP1, PTPN12 % PIP5K1B (Z+Z} z-scores = 1.000 2
1.000, % -log(p-values) = 1.521 ¥ 1.347)& Z3slqivt. Hgh, IPA 245 B3 AEX & HoA F8 AA}
o1z} 9&S &= DDIT3, CINNBL, RB1, BHLHE40 2 STAT69} @& AatEo] MEA ATF69 A =8 A4
7IEettta =&, wEbA PHG-p 7%= A4 =E2 dds fdxe] 2d 2dE T =7 2049

249 7o #AaATle As sl

AA ¢ 5. PAMG-pY £F7] =% I 28 oY oA AR At

7] Al 3 F 48] B4 ARE S, PHMGp 57 =& ¥ £E 544 5oldl nfARA, A7) IPA &
A Ay 28 AZAG] FQa3 Aow EA¥m CLCC1, TFRC, C5AR1, CD36 2 ERK1/2¢] <&l wj&Adst=E A
o2 dAE = ATF6(Activating Transcription Factor 6); PHMG-p &57] w=&A] Walo] 9.4408) =7}sta, 4+
7] IPA B4 Az 28 AsAdd F23F Aow BX% HFE(Hemochromatosis); PHMG-p &&7] =FA] @& o]

%

20.21200 2 7P & Z o7 743 HPGDS(Hematopoietic Prostaglandin D Synthase); PHMG-p Z&7] =FA|
FHo] 13.712 Z7tstar, A7) IPA 4 Ax} =g Ao a3k ZAox BAE TXK(TXK yrosine kinase);
9 PHMG-p 387 =2A] W&o 5.764u) Z7tsla, A7) IPA B4 A3 28 Az A FQ838 slow Bag

TYK2(Tyrosine kinase 2)Z A&} t}.
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