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Kruppel-like factor4 (KLF4) is a member of the KLF family transcription factors, well known for its
reprogramming capacities to promote iPS cell transformation. In the context of hematopoietic cells, the
major role of KLF4 has attributed to its myeloid to monocyte differentiation capacity and considered to work
as a tumor suppressor in acute myeloid leukemia (AML) or myeloid dysplastic syndrome (MDS)-derived
cells. Ras-Raf-MEK-ERK pathway is consistently up-regulated in these tumor cells and we have
previously reported the role of KLF4 as a major differentiation inducer in this setting, however, how does
KLF4 induce monocytic differentiation under MEK-ERK pathway activation has remained unknown. We
thus addressed this issue and found a novel key mediator of monocytic differentiation in myeloid leukemia
cells.

To identify essential downstream factors of KLF4 in myeloid leukemia cells, we first analyzed 3
independent gene expression microarray data sets of AML patients (GSE45194, GSE38810 and GSE22845).
AML patients were divided into two groups according to their KLF4 expressions and top 1000 up-regulated
genes in KLF4 high-expressing AML patients were extracted. Venn diagram was used to identify the
overlapping genes in these data sets and we identified 26 candidate genes possibly involved in KLF4
mediated differentiation in hematologic malignancies. We then performed comprehensive quantitative
real-time PCR (qRT-PCR) analysis to examine the expression of all of these candidate genes upon additive
KLF4 expression in leukemia cell lines of MOLM-13 and THP-1 cells. Among these genes, KLF4
exceptionally up-regulated the expression of Dihydropyrimidinase like 2 (DPYSL2) over 200-folds.
DPYSL2 consists DPYSL gene family. Since previous reports suggest their multiple roles in neuronal
differentiation and polarity, as well as in axon growth and guidance, we hereafter focused on this DPYSL?2
gene to reveal its veiled function in leukemia cells. Intriguingly, qRT-PCR assay demonstrated that KLF4
uniquely up-regulated the gene expression of DPYSL2 isoforml among DPYSL family members. We
confirmed the specific expression of DPYSL?2 isoform1 upon additive KLF4 expression by immunoblotting
in AML cells. Chromatin immunoprecipitation (ChIP) assay proved that KLF4 bound directly to the gene
promoter region of DPYSL2 isoforml. We next induced the endogenous expression of KLF4 in myeloid
leukemia cells using phorbol 12-myristate 13-acetate (PMA) which leads to a rapid and sustained activation
of MEK and ERK, ultimately inducing a substantial monocytic differentiation in these cells. PMA
treatment induced concomitant expressions of KLF4 and DPYSL2 isoform1 both at mRNA and protein
levels in these cells. To assess the function of DPYSL2 isoform1 in myeloid leukemia cells, we generated
tetracycline-inducible DPYSL?2 isoforml-overexpressing human leukemia cell lines. Upon doxycycline
treatment, these leukemia cells differentiated into monocytic lineage with marked CD11b and CD14 cell
surface expressions. We next knocked out DPYSL2 isoform1 in KLF4 overexpressing leukemia cells using
CRISPR/Cas9 gene modification system and found that the genetically modified cells maintained the
undifferentiated state upon KLF4 overexpression. We also demonstrated that shRNA-mediated partial
down-regulation of DPYSL2 isoforml in leukemia cells with enforced KLF4 expressions resulted in mild
inhibition of KLF4-induced monocyte differentiation. Taken together, these results underpin the importance
of DPYSL2 isoform1 in monocytic differentiation of myeloid leukemia cells.

Our findings offer insight into a novel role of DPYSL?2 as a differentiation inducer in hematologic
malignancies and may provide a new therapeutic approach for hematologic malignancies.
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S100AS8, SI00A9 and S1I00A8/A9 (S100 proteins), which are calcium-binding proteins belonging to the
S100 family, are abundantly expressed in immune cells of myeloid origin, such as macrophages and
neutrophils, during acute inflammation. S100 proteins are heavily involved in many inflammatory
conditions, such as chronic rheumatoid arthritis [1], inflammatory bowel disease, and acute hepatitis, and
probably play pivotal roles inside and/or outside of immune cells because they account for more than 40% of
the total intracellular protein content of such cells, particularly neutrophils. Macrophages are reportedly
activated after they recognize bacteria or their components through receptors such as Toll-like receptor 4
(TLR4) and the receptor for advanced glycation end-products (RAGE), and this process helps to maintain
homeostasis by negatively regulating excessive immune responses evoked by commensal bacteria.
Generally, macrophages are activated by S100 proteins through the abovementioned two receptors, which
leads to the secretion of cytokines from the cells. Previous analyses of the activation pathways in operation
in immune cells have demonstrated that S100 proteins are immunologically important. For example, it was
reported that in large intestinal epithelial cells the signal transduction and activator transcription 3 (STAT3)
pathway is stimulated by interleukin-6 (IL-6), leading to excessive secretion of SI00A9 [15], and in a study
of colon cancer onset involving RAGE knockout mice SI00A8/A9 was found to play an extremely important
role in the progression from chronic inflammation to carcinogenesis via its activation of the RAGE-nuclear
factor-kappa B (NF-«xB) pathway. Therefore, S100 proteins might act as important mediators inside/outside
of activated immune cells and help such cells to self-catalytically modulate their immunological functions
through known and/or undefined receptors.

Cluster of differentiation 68 (CD68) is a glycoprotein belonging to the lysosome associated membrane
protein (LAMP) family and is widely considered to be a specific biomarker of macrophages/monocytes.
CD68 overexpression is indicative of macrophage/monocyte dysfunction and hyperproliferation.
Furthermore, CDG68 is recognized to be a useful biomarker of rheumatoid arthritis and Hodgkin's lymphoma.
Thus, CD68 has been utilized as a macrophage biomarker during flow cytometry or immunological staining
in many previous studies, but its immunological functions remain unclear. It has been reported that CD68
influences macrophage functions, and macrophages that exhibited strong CD68 and human leukocyte
antigen-DR expression enhanced the motility of human hepatocellular carcinoma cells via the NF-kB/focal
adhesion kinase pathway. Therefore, we examined the interactions between CD68 and S100 proteins in
macrophages, and hypothesized that CD68 binds to SI00A8 and/or S100A9 to form complexes, and that
these complexes subsequently help to regulate the cells’ immune functions. In the present study, we
investigated whether CD68 binds to S100A8 and/or S1I00A9 to form complexes in macrophages, and
whether CDG68 serves as a functional binding protein or a receptor-like protein for these S100 proteins. We
finally discussed the functional role of S100 proteins as ligands involved in the signal transduction pathways
triggered by CD68 on macrophages.

S100A8 and S100A9 (S100 proteins) are regulators of immune cells of myeloid origin. Whilst S100
proteins are found at high concentrations in such cells, their immunological roles remain unclear. We
focused on cluster of differentiation 68 (CD68). The aim of this study is to investigate whether CD68 binds
to extracellular ST00A8 and/or SI00A9 and subsequently participates in the regulation of the cells’ immune
functions. ELISA and affinity chromatography showed that both recombinant rat SI0O0A8 (r-S100A8) and
r-S100A9 bound to r-CD68, but not to --CD14. Flow cytometry clearly showed evidences supporting above
the two results. As analyzed by flow cytometry, a less amount of r-S100A8 or r-S100A9 bound to the
macrophages treated with some deglycosylation enzymes. In an in vitro assay, the expression levels of
S100A8 and S100A9 were significantly suppressed after the macrophages had been treated with an
anti-CD68 antibody (ED1). As stimulated macrophages with r-S100A9, the expression of IL-1 mRNA in
macrophages, which were treated with anti-TLR4 or -RAGE antibodies, was significantly suppressed.
r-S100A8 up-regulated IL-6 and IL-10 mRNAs, while r-S100A9 did TNF-a and IL-6 mRNAs, although
these regulations were not statistically significant. siCD68 also significantly suppressed activation of
macrophages through autocrine pathway by r-S100A8 or r-SI00A9. In macrophages stimulated with
lipopolysaccharide, fluorescent immunological staining showed that most CD68 co-localized with SI00AS8 or
S100A9, and that the levels of all three molecules were markedly increased.

In conclusion, CD68 on macrophages binds to SI00A8 and S100A9, and thereby, plays a role in the
regulation of the cells’ immune functions.

Journal of Leukocyte Biology, vol. 100(5):1093-1104, 2016
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XN, ZORME~ADRIGE LT Rl ~0Hl CK-B Hifk o2 st L 72, 2 055 Hi CK-MB
Pkt CK-BB~v27u CK ¥4 71 L OREKIGHIH IS 2 L2 R L 7%, SRIEIFEL
72 L %477 a— CK-MB mass ZNHBAESHTEEOHIERICEWT CK-BB v 271 CK
% E AT b BRAEFOCE R LR T E BB Z R L, FEEDE W CK-MB
TERRMT A EHEELE o T2,

3. ¥t®

L # 4 77 a— CK-MB mass (ZJLH BB HEEEICE T 2 #8910 CK-MB & 18 & HlE
A Th 5, KlEIIEGHEZOM S TH 2NHEL, EAERIEEONETH 2 EH
CK-MB R 2R b A bE TR WK E R TH S, L ¥ A{ 77 2— CK-MB mass i,
CK-MB HHERHE DY KICHM TE S L HEZT05,
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3. CysTTR (+ A7A4 YLtV A AL F V)
WH St
HWAEHANL A =D —F A TR

(5

HADEREARE ST 1,080 HAZEA., Wbhw? THREFHE, 2&9 5 & 2,800
FANC) ET2E35LE3N5, 2D 10 ERICENFEERIER B0, BERRBRFEDE
B L LS, BEDOWDITIZ OB o Ty, ., BREBSDBASLCEAGED ) A7 %H
BHICEO TV B T LD, ZBRD A7 o IR A 6 S REBICHS NI > TETWL
5, IMNTHIIRIFWD Y ATIBEESOTWE I ERAGE DI N A= —2EHRNHVIZL,
B PRI LB T 2 B O HIRE OIS H LD Z T2 2 EBTELZ2DTIE RV EDEN
o, T’ALDOWMEIFAY—F L7,

FIUVRAYFALFUVIETL TV SV EQMEIEIUREEEE L THY s L5 il 72 A <
BHo—fThsr, 2oEHMitAO AT A4 L7 A3 A LF v (BIF CysTTR) &+ 7 v R
FALFYDONKEEPS I0FHD Y AT A VIERIEDNSY AV 7 4V FREEIC & o TR 27
LV EREA L EBHMiAECETH D,

WNA A2 —A—P A v R EFEHINZERERY: L O ILFEPFRIC & D TRIBERW %2 H AR
£S5 OLETF 7 v 2w/ 7 a 74 — o6, CysTTR 23R DY A7 DFE £ h %
MO IHENENL L= h—DEThH2 L2 /_EBLE Y,

(7]

Cys-TTR HDHIE DME 2 LT ISR, MiFHEZ 7 = /7 —) ViIc X D i L, gy % b
V7Y b L o, WAERRICNEREEHEY)E & L CRERM AR 7T F2BIEA L.
LC-MS/MS #:& Xevo" TQ-S micro ACQUITY UPLC® System (Waters) % f\>C MRM €
— FTHIE L7z, #6017 Cys-TTR HEX 7 F FROH TTR HER7'F FOERM R 5
Cys-TTR M B L 7,

(%]

Cys-TTR 1Z¥ A7 4 Fifizfh) 2 0EHifE» S, 7V =7 A NVEDBLA F L AW
FIRTERT 2 EINTVS Y, BLA LR EEERA v 2 ) VLR WHBE O & 5
ZEBHSNTEY, LA N L ZADRKDA v A VESZEZIIHIT 2 & v % L o
Hb, TOLOEBLA L ZTHEMT 21fH Cys-TTR g, flEIRAED & it AE 55525 Dkl
PRI HT BB 2 B TR IRIR ICEE T 2 TOV R 270 ERZHBET AL A~—h—L L TH
HATh s, SHOMEEZ 7T F—a@iITick Y Eonih s v o8 7 BEMikDERIC
LC/MS/MS IGHTE 2 Z LR T H DT, BRBEDHIZEWT, PHiv—A—DHlEICH
wenbZEEHBELTWS,

" Naito Y, et al, J  Clin Biochem Nutr, 58(1)23-33,2016
Y Pereila CD, et al, Anal Chem, 87 (21), pp 10785-91,2015
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4. Zahiy b=y EBRIMEREERED TN
PEH: E
Bysa - FATT) AT 4w 7 AERSH:
ALY T AT 47V a—arHM
G AL AR KRV — 7

W IALRE 13 i 8 0 B dn BF 48 75 & CIEYRE 2 A2 & L T\ 2 FFT D & I TP ISR JEAR DS A D JA
AR % 5] EHE 2 SRR T T, 1992 I K E R R E4A (SCCM),/ K[ i 5 125 27
Z(ACCP) & W #EINLMRICE S E, BYEIC X - THFEF S 7z SIRS (4B M RHE KGHE
fERE) LEBRBINTVE L, BUMEIZREEOMERESF | BiEAREE I A TR TRIIER
IELZ EDRSE LB o E T, Mo THUMUEDZHIC I RN ERNZH 5 2 L &,
FIELT 2 HNCHIE RO IBIE L2 IR T 2 2 LB I ADMESN S - O IERICRETT,

BRIMRE DRI I REN 2 i~ — A —TdH % CRP ° WBC, # L THEDRFE D 72 ® DIl
WBIGEDPER E SNDZRRD T EE LA, ZA LY, 1993 Fic Ui i B#d 2 & > o8
JEELTHDT7TRANY bR EINE L7z, ZORICIEEZWNIC BT 26 A
AREINTOHMFNCRAI NS X912k D, HRTH 2006 FICPREIGE S 1 E L 72,

ANy PV IFIEREBMRBNREETIZ ALY F = v OHIEYE & LCHIREE C M
FEAINTHWET, MEEOBIMIEIC % 5 LENTELESINS IL-18, TNF-a, IL-6 £\vo
ToRIEEY A P AL ORI X Y 2HofifaNT7Ta by PV pEEINS 2 LT K
DIMHIRES ER L F3, —J5, VA NVABRICL2BRMETIEI T ALy P2V iR EA L
FEEINZLIES, 7uh)Ly b =V IEME RIS X 2 BUE ISR R 2N A~ — 0 —
ELTESDT T ET, T2, BRZEOIMPEED EF2S CRP X ) B w»w I & HR#D
DEOTT, ISICMIMEOEEL IS T 7uh Ly =iz EAR L. HEERICH 2 7=
ORMESEEHBEICAEHATH R I EDRINTVET, 2DXI)LERLS., BETuhL
b=V 2012 FFICHFI I N HARBKIMGESY A R4 v 23 CoE LEENG6DDONA F
FTAIHEBINTVET, 5612, 2016 FE 2 HIZ7 XA ) AHEBEEYS LI —0 v o8
HIBREED 2 DDA E 7 DR 15 R D IRB I N BUMEDF 7= EFHICB W T
b, 7ahNy Py DBBUIMGED B E R D155 2 EDRRINTVET,

BOETIE ICU R ER 21 T i 28 RIcT 7 h Ly b=V REPH VS
TWET, BUIMEDZKPEERERED AL ST, BRI HEPTEER IR L To®k
B, 5% bRA BEROBEE TOEEPHRFIN T I, A2 —h =TT,
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O —fREm=E

1. BHHABOLEEIZOWT

A - A, B 5E, e I
KL L 5 OMEATREE R

[1ZC ®ic])

BERER 2 D 7o B A YR T INEME SR HIBIC A > T 2 0 2R T 208, ZDE
FERRHC IZBHE 2 20 & OREFIRT 2SS 2 b D DO EBRITIZ R Mkl EH D)L — LT LT
ZDMWBIRTH %, SlEl, MBETHH LT 2 FEERI2EE 5 & & R O MIMLE L 7 1E
ZINT D, I EOHEABEER 2R TrMHEL %,

(V5]

BRI 12 HKBEASHE D L- 24 Fu—) LI 2 Hwiz, X —h —ER O B
HHUHOATH S0, BEL T2 6 HEEHT 1 H 2 BHIE L, 202G HBE L 28
PHIN & offiZ bl U 7=, MIEHH X 25 IHH (LD, ALT, AST, ALP, ¥GT, CHO, T-Bil,
D-Bil, UA, ChE, TP, ALB, BUN, CRP, Ca, CRE, LDL-C, Gul, TG, HDL, P, Na,
K, Cl, CO, & L, ek, HiZo Labospect008 % fv>7z, BAEME O BRIMLTE DIR1F /5
BT O W TIEREAT IS TRAF L 72,

CEED!

B LZEEYR, MHBEELZEE0EBEHEFETH- D DI AST, ALP, Na, T-BIil,
CO,TH D, 6 HH DR CHIE M DZA(LH# X AST 23 7.7%, ALP 28 4.0%, Na % 3.3%
ERIE L T o RNICEEZ 2~ L, T-Bil 12-17.65%, CO2 1%-32.9% & {Kff & 72 o 7=, Wil
ZACEBR OGNS o 72DIZ LD TH Y, 0.4%ThH- 7=,

((5%%]

WHERER 6 HHZHE T 5 L, AST 13 7.7% & w2l L Z2IHH P Tldim d KR E < £1L
VRSN, £/ Na b 33%EmEfie xo7, —HE L TRWMAEZ SN, ALP IZZ(LHED
4.0% L mEfEZR L, CO,LIF-32.9% E&fHZ /R L 72, Z4d CO, 23R L 72 72 123
KRS 7N A VEICZ L 7 2 EDBFER EEZ 6N, T-Bil 136 & RAcins 2 & Tk
WEfEZ /R L2 EZ o5, BEEAHI X — A —DRGET 2 EHBIR 2 EF 9 % 2 & 235 Al
Thb, L LEHREHIFIE H 2 S RFEPEEPIRE > T3 2 E2RQUICEANTEC Z
EWRETH Y, RICRIHHBINTH > 72 & LTH, REIRERIC X > TIEBRGEURL O B4
MEDOHREMEIRH D, ZILLPTWIHHZEEL TE(RITH S LEA 5,

(iiEE)

WEETHW T WL B E BB OBIE D & DLEE 2 HER L 72, EHEHEEHIFIE H 2 & BiEe At
PBFESTED, ZOFEEZIEL THHIXRETDH %,
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2. HPLC Z 7 HbAlc HfIc B 2 BE~E /v € RN & FERIZO W T

AT Hid, WSH BHE, B2 N
KL 5 OMEATREE R

Wi, 201545 HX b, 2 fiEHOMEET — FIcY) ) B2 ARET. HHEDEWER~T
ratyzRNT 2888 % M L 72 HbAlc oS E 7 4 5 2 AIcHA-8180V  ZiE A L 7=,
4 el 8180V I AFEER & EOFERICOWTHE T 5,

(fHABERR B X O 5]

HbAlc &, 7— 27 L A##a T7 44 % Alc HA-8180V, %7, 8180V I%, it
KOWPESREFAEOMREZ AT % Fast €E— F(FE—F) L B Y — 7 O7BiRE o35 \» Variant
T—F (VE—F) Z@RCcx 2, ETEARWE—2712, FE£—FTid HbE 8 X O HbD
o 2 T, B LSS IEENMEEZLN 1.1 f5cHilEdT %, —J4. VE— FTiZ HbE, HbD
12z HbS £ X O HbC 2 aJgE<TdH %, HDE B L O HbD OffiiEIE FE— F L AMETH 5
23, HbS 8 XN HbC 2 L 7285413 2 Dl 2 #ilE L < HbAlc 2H 45, VE—FIZ
BEY—7 OREEBICEN S, EHREILE Lo a R METH ), HERD FE—F
IR 2 (58T 5,

8180V I2 THEM Y — 7 2R 7IEFNL. 8180V X H & X S IC4HERE D =iV 8180T % Hv 7=
Rtz 7 — 27 LA fEICHRIE L 72, 8180T 14 8180V X ) i HINN23E < A HEBE S E v, 2D
7, BRAT 70y RERNOBEFE—7 %2 X )@ cE, ZREAE /0 O
HR2RBTEIENTES,

Sl BEY—27 %2R LESICO VT, 2EDE— FD HbAlc % ik L., 8180V o
MR ZHOICT 5 E EHIEA ST EZBEL -,

(R E X 0E%]

8180V ZE A L 72 2015 4E5 HA 5 2016 £ 12 HETD 20 2 HEITV £— FICTHEEE
— 7% BHL7zDZ 18WTH -, ZD I8HHFE—FTHHERFEEL—72HBHEL72DIF 15
flc, BOD3IPNIFE—FCREFE—7 2L o o7, Hi#E 15 HDNERIZ, HbE %
W12 4, EEE—7 (HbE LFAMKOMEBEICRFE -7 2O 50 HbE XD b E—7 /&
WA 26, HhF S 1 flch b, E— FIc X 2 BEE— 7 OfBICZ IR Lh >
72 % 3 HliZ,. HbS %Evs 2 il & HbD 58\ 1 il TH -7z, HbS 13 V E— FTOABRHIAHE
ThaHH, BmHE LA ZOHEZ61EL T HbAle 2HE T 220, HT2E— FIC
XD HbAlclcZ%24L 5,

7, HbE 259 € — 27 2 L7 12 filrh 8 filix. S8180T Dkt Ht4> & HbE o nffed:
PMEOGEEFITH -7z, HbE 259 ¥ — 7 M L 284, 8180V TIdHEMM L 1.1 f5IcHiE
T30, BEY—275 HbE THWEA, fiiEick ) HbAlc fHI3AEEE %5, ZD7D,
HbE 8 X OV HbD % 5¢ 9 ¥ — 7 Z i L 23541213 8180V O HIEEZ WG TR E TlEZz\w»,

BIfE, YHRERTREREZ VE—FTHIEL T35, FE— FICHNHERRD 2 5T
HOHHAREPMBETaARMEHLELES>TWE, SRBRIIVIRIREROAV £ — FTHIE L., B
E—2 DR oo iMoo 2R HMKEIZFE— R THIET % % EDf Vi ownTia L
TWw3,

ERX)|
8180V E A%, BEE—7 omHRIIMWEML 72, £/, 8180VDHV E—FIiZ FE— NItk
BECE—7 DR IZENTHw LD, ML AREY— 7 DFERNER~E 70 v EfEET
52 EIFTERY, ZOORFE—7 2B L 2560 HEMITME TRETIE RV, $72,
T 2E—FICKDHIEMICEZEL 256805 570, SEHGEO T RERTE— 7B
RFDXIE 2 HE— T 5 MDD 5,
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3. AT RAMIIEEE - & & o T RO A R F A

JNI @ﬂ
KL 2 OB R

[1ZC ®ic])

WD Rt AE 1 HIZK 400 A DKIE T, 2 D 9 BIRILEOKFESH H . 71—+
A FATFY =X DM CEE LR L BB TREZT> TV 3D 100 A TH 3,
B 1 ADOERIZMES LT3, O RO Y b, TEAMIREEE ) 13 1 B 1 BikosE
ETHE L T3, SRl RMESHRERSE LR R EICE T 2 TERAMIESE ) to—K
REPEL OTHRET %,

[nige & 75ik]
2014 4¢ 1 A% 5 2016 4 10 A % CIRMIIEZRERIR Chtt (7 7 2 3~5) THKHICK
— AR AYFNME S LT 7R AER 355 BIFIC O W T—BeREZ A L 72,

[FEHE X OEE]

IR DR, 77 A 3 oMz 152 Mfk, 77 A 413 1148k, 77 A5
X 89 Wifkd -7z, 2D H B, Rk T BAMIEEE B &S L aiRiE, 77 2 31
126 #ifAT 82.9%., 75 2 413 104 AT 91.2%. 7 5 A 5 1% 84 Wik T 94.4% CTHEME A
EWVIEE R EL ot IRIIEEZ TIZZ 9 A 5 TH o DS R— M 12 T BALH i sgE
EMETE oo 5 HNOEH LIREREZ AT 2 & AIER, Rk % B ORER 3% /i
SNHEE LOFKEEEZ S N(F), kE. b HoFEEOHYEZ. ANLTHwE26 2H
ORI 2 W7 OB TE o7, SED T A7 L TIERERERED IFRFE S
LVYETH D,

79 A5 T, IR—MMIR T BAHuRE B & L 72 48 FER] (B4 k) @9 b, FHE
RN IR ELESNE 9 #ldH b | IR E oMK H o NERIE 3 BlxftEEd & ORF M
. 4 PNIARIRNINR 2 B 7- 2 &2 6 IR E M S 1, 1 6l 8 ERTDREREDA DY
HRLIIEGTH -7, D 1 HlTIR A cRAMEESE 2 ®E L 2o, [Rllgmi
DNEMN E 3, BEREDS A DSBWT S N THEBI T H - 72, IREFIHI SR 2 B I #3352 & T
[ A DSZW S NTER D 2, 2D Eho BAMIIEZ R L I 2 0koilid 5B b Stk
DAL, [ LI Z0ENRDH B,

(G aE)

SElL #EE 2 4 10 2 HE ORISR & IR— RS R o ik 2 e L 72, HE
DEWIZE—BRIEE D> > 72, 77 A5 TEAMMEEE 2 WA L CQoewe 5 FldRImER, [
BREGEDMIIR B L BB L TE ), RKE LT3 HREENSH 3 L Bbhs, Sl I
5D EICHEL THEHAMMBGE 2 WEEIRVwEIIcTrI e, 5B LBEROEMZ2HEE .
XS 2088H 5,

iEf] No R ILBR LBk
1 50~99/HPF 5~9/HPF
2 50~99/HPF =100/HPF
3 50~99/HPF 50~99/HPF
4 =100/JPF 50~99/HPF
5 5~9/HPF 50~99/HPF
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4. RKIEWERBICB T b AV Ta T o F o RS 7 L7 2 v OEKHIE

P HEgT D, A ALY, WA ATV, R T, REHOE?
@l gy, e By, R LRI, O R Y, M e
VR BRIERER AR R e s R AL, RIREERER N R
YR RAER L GER R ARTZERE, Y L0 S B ke TR

(Hiv]

ANTaT I F VIR ROMBE IS GENE AL 7 LEAEIA T, SI00A8 &
SI00A9 D= DDEHA» 6 R EEHRTHZ, 77 b7 2V v bIFhIRORHRERICEL & F
NAHMWEHTH 5, REWEEGEE(IBDICEWTALTaT 7F 8L 7 72 Vi,
RIERIC X DRIk & D i S, fEpI®ii s 2 2 ik 7u 57 5 (F-Cp)s
FOMEFZ 7 7 =) V(F-LODPHNRBEBREORE~—A— L LTHHTH S Z LGS N
Tw3, 4al, IBD #EBAICE W T F-Cp & F-Lf 2[R CHlE L. iiE 0B I > w» T
Lo THET S,

[(RNRE L OTIE]

MRIE, AEMERBLCABED 2\ Iidad@bih o /NRBHEFBRE T BB ALK 49 $1 626
Bk, 7 v —95 38 # 462 A DFF 1088 Fik,
Tigd, 7v7v ¥ 77—t B8O~ET 7 F NS-Prime 2] L, HAAG CRILL 718
FEan A FEEEEZFEE L2 EHHEEERZ D GHNE L 72,

(FiRE L E%]

flH#H 16 41281 %5 F-Cp 8 X F-Lf 02l (mean+SD) 13, F-Cp:57.1+£46.5 pg/g,
F-Lf:9.6+5.4 ng/mL TH - 7, EEMERGREERE (n=626) 12E1}% F-Cp & F-Lf O
Bl r=0.707, y=0.597 x+145.9, F-Cp & ffith~€ 7 ut ¥ (F-Hb) O#EdI%, r=0.3416,
y=5.365x-2266.4 ThH > 7, 7 0 — VREHHAE (n=462) 12E1} % F-Cp & F-Lf OHBIE,
r=0.572, y=0.3219 x+204.9, F-Cp & F-Hb ®#Ed13 r=0.071, y=0.2074 x+91.0 TH > 7=,

FEG R ORGEEIZ ClE, BEERER, 7u—hE 12 F-Cp & F-Lf oZ @)% &k < #EE)L
TED., %< 1ZF-Cp > F-Lf OBIRICH - 7225, EEMEKERO—BORER Tk F-Lf 23 F-Cp
XD EEEE 2R L TWwiz, Z7a—RicBWwWTid, F-Hb SKIGSARZICBIT S Ay b 4
76 100 ng/mL BAF (B&tE) OfE#ITH->TH F-Cp  F-LE Z&EfETd H . F-Cp % F-Lf 28
F-Hb &t 7 v — Voo BISEIMEOREE L L THATH 5 2 LR I L7,

BRI & 7 v 7 (NETs) OuFFEA S NETs 239 F { R S /e v &Rk 7o R
PRSP HOMERIBIC ORI L INTw5, $77 7 7 =Y YA NETs ot 2 #il§ %
EHEINTVDE I L6, 58, RIEWEEIEEOREIEECHERIGEZR £ L F-Cp L F-LfD
EENZ O W ZiED 2\ EFEZ TS,

(#aE]

FIETERGE R FRICEBEREREBEZEICBWT, FCp L FLEZXSHBEAL T, Hick
FEMEGER O =) VY JICHEBEREORE~—A—E L THEHTH 5 Z L REX
nr-,
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5. MfakE W72 7Lk 7 Y EEERE TOVHENL I 2 G

R M, R W, B R
M R ORI RL AT R R

(H ]

7L 7y VIERIMAER I AR EDS ER T 2 N4 A2 — A —ThH D | HEkE L ek
Mz EqRET 52 ECHEEINS, $io, BERCHTHEROMIMEE LB L Tw 3 CD14 288
BIZEODRENTENEKIB? IRV IR T L7 v THEIEPMESINTVE, 5T
wIREEEMIE 2 O TREERPMN INTEL T L 7Y V2D, ShlFL idfilakco 7L
7 VEAETAROMERZ HIEL, HL-60 2\ 7L X 7y VEA %2 34l L 72 D TH
595,

(MkHE X 05
Al L 2 45 7o A AR > & 43 U 7 BBk J O HL-60 % fiH L 7z, HL-60 123G PR E &
2 DTH3 1a,25-Dihycroxyvitamin D Z 100 nM #1L ., HERRICHMLIE#. K
EHNIC X 2 7 v 7o VR L 7o, £7o. BEOFHT & LT GFP FBUR K B RIE#
7a—HA4 kA MY =2k Db RBEOERE T, Lk 7Y v OMEICIFH
B B FEHEREE SR 7 7 — A PRV,

[F553]

1. HL-60 IZiEMRIE ¥ 2 > D 23 2 Ml oo CD14 o R BB ESI N, 2.
GFP KGR ZHM$ %5 2 £ T, HL-60 fifdo #tmEs LA L, WOIERINTWwS Z
EDRBE N, 3. HL-60 ICKIGHE 2T 3 2 & T Bidho 7L e 7y VIBEIZEE
I ERL 72,

GRS A0 S)

HL-60 %z HERRICLIE 5 2 LT, wIREEEMIE & FRIC 7L 2 72 VadEA S 7, in
vitro 1281} % HL-60 ZH 7L 7y VEERARIZ, 7L 7y v OfEEET ZEHT 5
EFIVELTEHTHEEEZOND,
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6. ¥ 7 WALBEBEUE KL-6 17 358 O BB B

R RS, R —s Y, B B, il Y
]??T%‘Bjt%li%iﬂﬁﬁ):’ T BE A
Y R AR A GRS R AL

[1ZC ®ic])

> 7 WALHESEYUE (AN KL-6) (& 1Al B2k o MUC-1 (& F>) Th %, KL-6
FHBEERRDE=5 V) v 7Rl R e IcEH BN =D —Th b, BENHEIE
FRWICEESE L 2%, BIfE. ABEic B 2 KL-6 HlE 13 Ei A T STACIA(LSI X 7 4 =
v 2)D TAF A7 CLEIA KL-6 = —+ A, IZTHIEL T2, Sl KM S 0EH
%520 KL-6 ZBENEAT S Z Licz b, 3o L 217> 72D TlE T %,

R E L O]

R IZ 2016 4 10 H 6 H225 10 A 21 H % Ti2 KL-6 OHIEMWKIEDH - 72 352 4 DX
359 HfkT, BM: 150 &4 (155 #iff) . “FH 66 m% (24~88 k). “tk: 202 4 (204 #ifk).
g 63 7% (6~89 %) ZXRE L7, Mathan, sRE X OME R, V29V A G1200
(FEhvesxth) T ,9v A KL-6 =—4 4, (CLEIA %), TBA2000FR (3HZ) T+ /€7
KL-6 =—% A, (55 v 7 A%EEDE) L TLZ 7 A FEPKL-6, (77 v 7 ABHERE) #2
L7z, BatNEZ, ORBHERE, @HZEHEENE, OMNERME, OBHIRE, OREWED
W ©BTH: L OB R L 7,

(4]

OFFEFFEED CVIZ TV I V2 1.7~2.3%, T+ /7 €7, 0.6~4.6%. "5, 0.8~1.8%
Thot, QHEFBMED CVIZ TIL I L2 1.6~2.6%, T+ 7 0.5~5.0%. M0,
1.0~7.3%TH->7, @ LI ,30 2, 134000 U/mL, "+ /7 €7, 125000 U/mL, "5HF,
6000 U/mL ¥ THAREMMEIRE S N, ORMERIE LI v, 11 U/mL, T/ 7
30 U/mL, "%/ 15 U/mL Th -7z, ®IIBRRIF2&REIE S, @B L OMEET
. VIOV ADIy=0.94x-16.43 R*=0.96, F / ¥ 723y=0.86 x+14.78 R*=0.92, Hff»s
y=0.92x-34.13 R’=0.71 Th o7, 7, R cOMREEG & Bbirs 4 6% THEE L
=k E. y=0.73 x+48.05 R°=0.86 & 7% -7,

(%]

4nl, KL-6 OBENE A, 340k o st 217 - 72, = 0L IX, 3#E D
R BAF 2 i RS S e, AHBHICBY L Tk, BT S @ S L OEGRVUADFH L T 2
FOVA Y DD R o7z, WEEPELD | BERIUASELE T ©7 g, HEESEL D
WRULARD AtLBAFETH 2 TR I THMRRIF AR THh o7, FRBTIELE TRV
EDOTEEFNICOTIE, TR 3B ABRE D KL-6 25 EMEm IR 5 &) SGEnd .
Aﬂmﬁﬁw4mbmrfﬂfﬁoto%Ewﬁtk3ﬁu%ﬁﬁ&%ﬂiﬁ%\ﬁ%®ﬁm
P, £2F 2V 7L =9 —PHEEEMRYEHOPFE R kA2 R TEVIEH 2 D 0 DFAIEMEREIC
KERMEIZED» > 72, S, AMROEMHICH - il 2 &8 ET 2T ETH 3,
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7. NF27YP7MMP-3 T35y 7R %ﬁﬁf?@l‘iﬁ%ﬁ“ﬂﬁﬁ
B R, ORA R Y, BT /R, HE i
R BRR AR A b s e E%ﬁﬁl%*ﬁﬁ%ﬂ?ﬁ
RPN SV SHIER bR Y7 S v ewtil

(H]

<2 rYvyrZaxXxruarsas4F—£-3 (MMP-3) IZBEHIHE D DR ICEE D 3 EASREZD
—MThh, FICHEHY Y~>FoZHeEEMEREL L THEETH S, SR, N+ U7
MMP-3 5 7 v 7 2 iFEIcoWT, DRGSR CRES R I N Tw iz 7u Yy — i
DT DT A — 7 DUEE I N7 O EERE - %2 17 - 72,

(M ke X O5i%])
o HNEREE X OEEE - BB HTEE JCA-BM6070 (HAET (R), 8+ 2V 7 MMP-3
"S55 v 7 2, (BAXF 4 AL (#K)), MMP-3 ¥ v U 7L —% — (kX 74 AL (#R)),
MMP-3 2> tu— LLH (KX F1 AL (KR), 7avy—rFzv s fEKXTF4h
v (BR)), LZ 7 A P EHPMMP-3 CGRIHLY: (BR)), TWF 2y 7 (2 Ay 7 2 (KR)
o NRBR : MPEEASIC T MMP-3 OBIERKIED B - 72 1650 FEH] O 1754
o HIERM: 75 v o AGEEHEE (Latex turbidimetric immunoassay: LTIA 1)

(5 5)

LAFBME  H, L WL ~ovo a v b a—Ladlktz v CRIBHBEE X O H 2 B3 % et
L7 & 2 AZEEE(CV) 132 N ZF 3 H:0.6 %, L:1.0 % (FH{# 425.6 ng/mL, 112.1 ng/mL),
H:1.1 %, L:1.5 % (‘¥ 428.1 ng/mL, 115.4 ng/mL) TH -7, 2.4 WEMME : F vV
T = =B XU0EE 77— LITEVTY 1000 ng/mL F CTHNZE % EGRE2 RO 72, 3.
ERIRFL TR - (KSR 2 % 5l & L T Precision profile Z B L 72 & 2 5 CV10%5E & [}
U 20 ng/mL, CV20%E&ERFIZ Ing/mL THo7z, 4. 7uy—vHR: 7y —rF =
v 7 3Bt 2 T 15000 ng/mL F ToEfEidfl 2 llE Lz & 25, 2700 ng/mL X O HIEfE
DR T %3RO 7208, BEMEREHNE T 7 —7 7 7% RRT 52 E 2R L7, AN LZ 5
Z b CSRRP 2 RHEEREE & LRI 150 iR icowTlE@z2i7-o7% L 24, MHEIRE () |
0.929, [Hfa=iZ y=1.121 x-1.400 TH b, 1 HICTREEZED 7z, TlERA 146 L, ﬁ%ﬁ%@
W HPR AL T H 2 B 2 B2 v 7o 147 s B 2 MBI S E X Ol aiZ r=0.990,
y=1.124 x+1.145 TH > 7%, 6. LHFEWHE : THF v 7 2 H O THEYEOMELZRET L &
A, AW, BEii~NEZuEy, EYLEY, RFOEEZIRD R T,

(FiFEE Xk E%]

AFRIT I, ARERE, ERRATR, 7vy—rBREs LOEEYHEOEIZE W
TOTNHRIFRERTH -7, RICKRAIN I XA =2 IcB8nT7a Y — Vv EHRBBETE %
o MENWEZI T 7, MBI IZowTIZ, Bland-Altman fi#h7 < 400 ng/mL ML ET
EfEIC % 213 S| 2R U2, Zaud T REREE o HIE LRR2Y 1200 ng/mL & ARG & g
LCEETH D, SREEERICE O TOFHAEOHIEMOK TR NS 2 EBEINTH S L&
A b,
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8. IFNG-54CpG @ DNA X F LA & H Rk R o FEIE - e 742 & o B
faA FHEY, PR sk V) IRk s Y R KEY, HE Y. S RADY

VRBRR SR BE R 2 R TS R B A (R T

P RBURAA R M S b R B AT

Y RBR A BRI S b W PR R A

(%= - HiW]

H O R . (AITD) 12id N2 R (GD) &AW (HD) BEEL. Z D
BIEZMEE X OREICIEBIN T L BRER 2S5 L Cwd, I T4 IEBHRTE LT
B4 25385 F-% R H3 AITD O R Z M RMRRBICBE 5.3 5 2 L 2 6 2 LIKEE TR Tl E
ANDJGHZERA T E 72, AR TIE. BREIR 128 AITD D% BIESZ MR e I KT T2 % 3
R 2710, BENLEEFHRERHEBEREDO O > TH 2 DNA DX FUIicEH L7, IFN-y
k. Thl fifE-CMiEEEME T MRS I X D EEIN L RIEEY A A4 v Th b fladEn:
T D EEALZ EHET 5, F4 139 T2 Thl Mt E X OV IFN-y FEADNERIVIC & O
T HD WEIE(L T 5 2 L 2B o IC L, —Ji. IFNGEIZFD 7 u € — % —HEICHFET
%-54CpG #HHrd XA F At (X IFN-y EAZHIET 2T\ E 2 vy 2 LERETH 5 2 LG
INTED, IFNGEBET DX F ALY — 1 AITD OFAE - WAE TR ICHE T 2 n[ etk
HDH7D, ZOEND DNA X F VALK Z gkt L AITD OJEREZ L icbig L7z, £/, X F
RO EE ZH S 2T 5720, #EHICEIT 2 IEFNG-54CpG D 2 F VLED HINE
BhE X O HALE %2 FR 7%,

(5]

GD 57 %4 (HEiBRE 24 %4, EfARE 15 4). HD 59 44 (FEJERE 23 44, BUERE 20 44) . fRE#
26 /% NRE LTz, £/, BER1SHZNRE L TXFNMEEOHNELE L X O HAZZH)IZ
DWW THANT,

(7]
KM & 07 7 5 DNA 2L, N4 L7 74 FE#E, Sfus—27 2y 2z
T IFNG E{5 1 D-54CpG 12 B} 5 DNA X F UL % g L 72,

(5 5)

1. GD & HD @ X F )WUALRIIEFER L O THEREGEZZRD Lo > Tz,

2. GD BRI LR T, GD #HARED X FOLERIFIM L T\ 7 (p=0.0203),

3. HD &A% X " HD HJEREICEB VT, -54CpG D X F WALKIZF G & AoMBE%Z R L 7%
(r=-0.36 p=0.0067 & X X r=-0.45 p=0.0306),

4. IFNG-54CpG D X F AL HNE B 2 520 72> 7o 3 RN O H 22288 (6.2+2.8%)
BRI,

(i as

IFNG-54CpG 0 2 F M AL#E GD OBHELICBIE L Tz, £72, IFNG-54CpG @ X F)uAL
KRN O H LT % R 7,
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