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B YTl IVT DA BRENVRN AR IRIE, DADIR
FREEIS IV CHE A S TODAY Y, JEEHRE o #i
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2. BARAE
2.1 ffEELNME

t NELERME [ i A A% THP-1 % Phorbol 12-myristate
13-acetate (100 ng/mL) C 24 BifEJALEE95Z L1280, M,
~ a7y =B LT, bR A%, Mg 114
& IL-13 (ZAE 4L 20 ng/mL) Z UL 72 RPMI 1640 £ 511
T 72 KA FaX—hL, My v7/a7 77—kt
Too My~ 77— ~D 50 kiE, CD163 3L ONL-10 D
R B L~ U SRR LT,
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TN A A — 2 v TN CIE, BEBARES MR
F# DIiBAC4(3)Z & fir L7 MAIZ I & 490 nm DYE% R
U7, MIRNANLS T DA A= TN TIX, b
N AEEREE Fura 2-AM Z W CHIE L, Fura2 %
Afr U7 & 340 nm & 380 nm D Ye A& A A
B U7z, 90Emif%1%, ORCA-Flash2.8 7YX /VH A

(ERAR h=2 A, &k, BAR) ZHWCEEL, 7
— X NEE L ENTIZIE, HCImage v A7 A (IRfads b=
7 A) WY,

2. 3 JZILBAL PCR IZ&D mRNA HIRE ST

# RNA fliHH3 L OV cDNA Ak &1 T-72 9, U 7w

% A . PCR HOBLE TR T A4~ —IX Primer

ExpressTM software (Ver 1.5, Thermo Fisher Scientific)
Z HWCEREF L7z, U 7V % A 2 PCR L Luna Universal
qPCR Master Mix (New England Biolabs Japan, Tokyo,
Japan) % V>, ABI 7500 real-time PCR instrument

(Applied Biosystems) TiT->7z %,
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EHNA IR 2 RIPA Ny 7 7 — T L7z, S

DH 2 37 BE % SDS-PAGE CERIKE) L7214, 7 1 /L

—IZHAB LTz, FH—KEUATA v Fa—F LI
?& (—Mk) , HRP £k [gG —RPUKTA > F 2— |
L 7=, ECL advance chemiluminescence reagent kit (Nacalai
Tesque) % H W F&f L, Amersham Imager 600 (GE
Healthcare Japan) % VT RIARALARNT L7z 9,
JENY R F V% Image] Y 7 b U =7 (Ver.1.42,
NIH, USA) W TERLLT,
2. 5 fRETFHIBEMT

2 BERIOMEIZIL Student’s F 721 Welch’s t FiE &
AWy, ZREOBEITIE, — Il @ T 21T - 721k
\Z Tukey’s £ 5 FLEGIR E 21T o 72 fEBREE 5% A & A
BEEAD L LK,
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3.1 THP-1 BAEM R YA T 7—JIZBF5HILTD L

SEMHED ) I LF v RIL Kea3.1 DIEREFIR
THP-1 EH;E M, ¥/ 7 7—UIZ8B1T 5 Kea3.1 OHERE
FENTZ4TH7=012, BRI KCa3.1 EME(LIE SKA-121
(1 uM) FEFR S \ﬂi}iﬁ;k%ﬂ ZREDHIRRN A L i
JE[Ca*]; D 5%, DIBAC4(3)& Fura 2 27 ) /L% [FIE
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ALIEOHBEN B 7 (FHERE R = 0.81, n=14), %
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ZHVET, B M THMEY >V HuT-78 Mz 3y
T, K31 OIEHEAIZ LD IL-10 ORBLE L OEAN
&N D 2 & 2WE LS, AWFSEETIX, THP-
lHRM,~27 177 — 280, SKA-121 (1 uM)
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FIFRIZ, IL-10 38 X OVIL-8 DpEAEIE, SKA-121 4LEEIZ
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FEIRENCIX, BERORRD V7P IRERKENE G L
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TEM LS D 9, REFFETH, ERKI2 FAEFEKE -

/< CREB [HESEOMERIZ LV, THP-1 2k My~ 7 1
7 7 —=VIIBT D IL-10 OEERIH Sz, Fiz,
ZORERE—F LT, Ke3.1 IEMEEIRIZL Y, ERKI2
BELXOCREB DU Vb L~V NME R LTz, Fex iy
3T, HAEE T AR 38U T, Ke3. 1 BREZRIZ LV INK/c-
Jun A — R&H LT IL-10 BHNTLET S Z L%
W U7z 19, AWFFECIE, Kead 1 IEMHEIRIZ L D IL-10
OFBIMENT INK/c-Jun 7 A4 — RBEIET 3 = L VR
e S A7z, 1IL-8 1%, IL-10 &[RRI I oo g il 2 8
BB R R L HIT D, BNAEMIEE, (LR
FERGTHE, B X OB T 5 MEH A mE B 5 L
TWD 718 KIFFETIE, Ke3.1 iEM L3I, THP-1
HEDO My~ 7 17 7 — 28 % IL-8 DS % i
L7z, LT o T, Ke3.1 iEHILERIE, TAMIZEITS
IL-8 FEAEZPIHITH 2 LIk, BADlEE LB E
B5 <72 T, S ADORINILE af%ﬁ?éﬁéT
REMENDH B, LinL, ZORMEZIEHT 5720
%%é%ﬁéﬁ%ﬁ%gf%éomxﬁﬁmeKm
EHIF L INK BEEANC L > Tl &g, £7-,
Kca3.1 iEME(LEIL, ERK1/2, JNK, c-Jun, CREB ® VU
LAV AR ST, IL-10 & [FRRIS, Kea3 1 TE
PAL3 1Y, ERK-CREB 3 X OV INK-c-Jun 7 A7 — K%
LT TAM O IL-8 FBL-EAZHET 52 L2k b,
TME (2331 % RS L IE e Cup i fu 45 2 Il 3 % =
ENRIE I Tz, K3 1 TR, ISR L7
TAMMN O ENDHIL-8 I SHELZ LI2L - T
JEEI5S 0D 3 A= 1L A8 T/ 1l 2 3 9 2 8 LRI RIS & L
THIfF LD,

F7-, IL-8 (X, TME (2815 TAM OEFRICE 5
T 5, TAM D OS5 IL-8 1%, /N7 7 U ki
A LT, ALFRERGIE R E o Amiia o E
ZRFO B BIBEEREEEICFH ST 5 19 TAM &3 A
MR O G PEZ v A h—271%, TAM 28 IL-8 &
IL-10 %Z TME |23 5 Z L 2Rt L, BEERAD
fEg b, B, MEHEE b5 20,

Feng & (2018) (%, Nrf2 OiEMA{bAS My ~— A — (CD163
& Argl) OFRBIZTUETHZ EAHE L2, Lo
C, THP-1 i My 70k fE 9 IL-10 38 KOV IL-8 3§
Bl - EEAOTLHECIE, Nef2 {EYE(L3BE 53 2 ATREMEDS
b5, EEIT, THP-1 H2k My v 7 v 77—V Tl



Nrf2 OFHL L~V <, IL-10 B X O IL-8 FHIX
Nrf2 fHEZE ML385 D 24 LRI L v AREICIE T L
72 (n=4, p<0.01) , Kc3.1 {EMALEIE, U o ER{L Nrf2
B RIR OB 2 B L7e o 7o, —J5, IL-10 38 LY
IL-8 F&BL - FEAEIT, BREEZMET =4 F v 3L
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b Nrf2 Bt O FIG 2 A BICED S8, Liciio
<, Mﬂvﬁfw%%% L7z IL-10 & IL-8 DFEH -
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é%%&ﬁ%:,u&@A@%%:;@,#h@@%
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BH%,
5. SEDORE
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Summary

In the tumor microenvironment (TME), immunosuppressive cells such as tumor-associated macrophages (TAM),
myeloid-derived suppressor cells, and regulatory T cells infiltrate the tumors and suppress the tumor immune surveillance
system. Clinically, the density of infiltrating immunosuppressive cells is associated with high malignant grade and poor
prognosis in cancer. Therefore, immunosuppressive cells forming TME networks are targets for cancer drug discovery
strategies. The purpose of this study is to elucidate the potential of K* channel activators in immunosuppressive cells.
In the present study, human acute monocytic leukemia cell line THP-1 was differentiated into My macrophages by
stimulation with PMA for 24 hr and then differentiated into TAM-like M, macrophages with IL-4/IL-13 supplemented
medium for 72 hr. Gene expression was analyzed by real-time PCR, protein expression by Western blotting, and
cytokine expression by ELISA. We examined the involvement of Ca**-activated K* channel K¢,3.1 in THP-1-derived
M, macrophages in expressing pro-tumorigenic cytokines. In THP-1-derived M, macrophages, the expression levels of
IL-8 and IL-10 were significantly decreased by treatment with the selective Kc.3.1 activator, SKA-121. Furthermore,
under in vitro experimental conditions that mimic extracellular K* levels in the TME, IL-8 and IL-10 levels were both
significantly elevated, and these increases were reversed by combined treatment with SKA-121.  Respective treatments
with ERK and JNK inhibitors significantly repressed IL-8 and IL-10 transcriptions, and treatment with SKA-121
significantly reduced the phosphorylation levels of ERK and JNK. These results suggest that the Kc¢,3.1 activator may
suppress IL-10-induced tumor immune surveillance escape and IL-8-induced tumorigenicity and metastasis by inhibiting

their production from TAMs through ERK-CREB and JNK-c-Jun cascades.



