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ϯЕС˔ sמ atopic dermatitisʺADxσςχ ʺḆψכ ׂӰ Ϭ◐ϛρβϥ ˑσ

ԍπ ΰʺζχ ψЫϼкТϮ˔Ѕσςχ ׂ⇔ τϢϥЂϱЕϸϱрᵃ ▀ ρ

ḩ ΰοΜϥ Ы̒ϼкТϮ˔Ѕψ ζ̋χ Τϣ︠τמ M1ЫϼкТϮ˔ЅρΌמ

M2ЫϼкТϮ˔Ѕτ ΪϣϦϥʻάχ2νχ Ϭ“Φ βϥάρπמ ῈτΤΤϩϥ

ᴦ Υꜘ€ήϦϥσς ά̋Ϧϣ χᵔ Υ ϭπΜϥ ΰ̒Τΰ Ы̋ϼкТϮ˔ЅΥςχ

ϢΞτ Ӥχḕẽ ᴟϬḇ ΰʺ Ϭל ῈΰοΜϥΤ ζ̋χ ⇔ψ ϣΤρσμοΜσΜʻ

TRPЎаКиψᴟᶘ ὣτᴥΠʺᴛ▼ל Ϟ ӊʺṐᵣ▼ὣσςχ ▼ὣτϜᴂ

βϥάρΥπΦϥ ϱϷрЎаКиπΚϥʻHuman protein atlasД˔ЌЦ˔ІϬ

Μο ׂ⇔ τΣΪϥ TRPЎаКиχ ᾝϬ ₰ΰθράϧ T̋RPV4ΥЫϼкТϮ˔Ѕ

ἄ πΚϥ Ẕτʺ Ӱ τ ᾝΰοΜϥάρΥ ΰθʻTRPV4ψʺ27~35πᶨ ᴟ

βϥ Ca2+ ᵃ χ‰Μ ϱϷрЎаКиπΚϤʺЫϳІЫϼкТϮ˔ЅχṐ

ῈτḩϩϥάρΥ ⁮ήϦοΜϥʻΰΤΰʺПЕЫϼкТϮ˔ЅτΣΪϥTRPV4Ṑ ρ

Ḇρχḩכׂ χ ⇔ψ πΚϥ ζ̒άπ П̋Е ὬΤϣ⅜ ΰθ Ὤ ᶋ⇔

ˢPBMCxϢϤ ΰθʺ ẔʺΣϢόПЕ ẔΤϣ ᴟ ΰθЫϼкТϮ˔Ѕ

τΣΪϥTRPV4χṐ Ϭ ᴣΰθʻ ᾆẕτΣΜοʺПЕ ẔʾЫϼкТϮ˔ЅτΣΪϥ

TRPV4χᶨ ᴟψʺLPSτϢϤ ήϦϥ IL-1ɓᾝϬ βϥάρϬ ϣΤτΰθʻϘ

θʺTRPV4χᶨ ᴟψШІТϮЌ˔ЉπΚϥϸиЄИв˔зрϬᶨ ᴟΰʺNLRP3ᾝχ

ᾚ ρ NF-əBЄϽЗиὊ χ Ϭ ΰθʻ ẔΤϣЫϼкТϮ˔ЅϬ ᴟήδϥ∑τ

TRPV4Ϭᶨ ᴟβϥρʺM1ἷ GM-CSFЫϼкТϮ˔Ѕϒχ ᴟΥ ήϦθʻԁ πʺ

M2ἷM-CSFЫϼкТϮ˔Ѕϒχ ᴟψ ήϦσΤμθ ή̒ϣτ A̋DπψПЕὲ

ρ ᶓΰο i̋NOS ˗TRPV4ԛ χ ЫϼкТϮ˔Ѕχ Υ Ӫτ ᴥΰοΜϥάρ

ΥḢ╔ήϦθʻάϦϣχὫᴮψʺTRPV4χᶨ ᴟΥЫϼкТϮ˔ЅτΣΪϥמ ЂϱЕ
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ϸϱр ᾝχ ρמ ЫϼкТϮ˔Ѕϒχ ớϬ ῈβϥρΜΞ Τϣʺῷ Ӳⱱ

τΣΪϥЫϼкТϮ˔ЅχṐ Ὲτ TRPV4Υḩ ΰοΜϥάρϬꜘ€ΰʺϘθ TRPV4

Υמ χ Ќ˔ϿАЕρσϥᴦ Ϭ ṞΰοΜϥʻ 
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1. ὂ 

ᵈˑχ ψʺῨ Ẕʺ ẔʺB⇔ ʺT⇔ σςτ ήϦϥ ׂ⇔ χ ΦτϢϤʺ

ᾖ σςχḇ Ϭ ΜπΜϥʻ τ Ы̋ϼкТϮ˔Ѕψ τϢμοӰ Ϭ︡Ϥ₅ϙʺ

⇔ π ᴟβϥάρπӰ χ τ Ψ 1,2ρρϜτʺϾЯϸϱрϞЂϱЕϸϱрϬ▀

ΰʺϕΤχ ׂ⇔ ϬᾦόṄδʺᶨ ᴟήδϥ ᶤϜᴮθβ 3̒ τ ∕βϥЫϼкТϮ

˔Ѕρΰοʺ τ ∕βϥжрϿиМрІ⇔ ʺ ЫϼкТϮ˔ЅσςΥ ϣϦοΜϥ

4,5̒ ήϣτ ЫϼкТϮ˔Ѕψʺ ᾧ χ Ẕρ Ϭ ΦᵕϥάρχπΦϥ

Ẕ χЫϼкТϮ˔ЅΥ ∕βϥάρΥ ⁮ήϦοΜϥ 5̒ Ẕψ Υ Ψʺ‰Μ

ϬⱱμοΜϥΥ Ό̋ᾖ ꜘ ψ Μ 5,6̒ԁ מ̋ τ μο τ ΰοΦθ Ẕ

χЫϼкТϮ˔Ѕψʺ Ϭ ΦᵕϥάρΥπΦ Ό̋ᾖ ꜘϞ Ϭ“Ξ ά̒χЌϱ

ФϒχЫϼкТϮ˔Ѕ ᴟψ ∕ửτϢϤ ήϦϥάρϜꜘ€ήϦοΜϥ 7̒ Ϙθʺ

άϦϣψʺ ⱲτϜ τ ∕ΰοΣϤʺמ Ⱳτ ᴥβϥάρΥ ⁮ήϦοΜϥ 7̒

ự ʺЫϼкТϮ˔ЅΥ ᾝβϥЂϱЕϸϱрχОЌ˔рτϢϤʺζϦϣχ Ϭל M1ρ

M2ЌϱФτ ΪϥάρΥԁ τ ΰοΜϥ מ̒ ЂϱЕϸϱрϬ Ψ▀ βϥᾥ

ᶨ ᴟἷχЫϼкТϮ˔ЅϬM1ЫϼкТϮ˔Ѕρᾦϐʻԁ πʺIL-10σςχ Ђ

ϱЕϸϱрχ▀ Υ‰ΜЌϱФχЫϼкТϮ˔ЅϬ ᶨ ᴟἷχ M2ЫϼкТϮ˔

Ѕρᾦό ά̋ϦϣχЌϱФψ τϜḩϩϥρ―ΠϣϦοΜϥ 2̒ M1ρM2χ ʺψל

Ӥχḕẽτᴂαο“Φ ΰοΜϥρ―ΠϣϦοΜϥ 8,9̒ τ τ ∕βϥ

∕ ЫϼкТϮ˔ЅψʺṐ τ M2ЌϱФπΚϥ 5,10̒ ʺЫϼкТϮ˔Ѕψᵰ Όᾖ

σςϬ τϢϤ ΰ ῷ̋ χӲⱱτ μοΜϥΥ ԁ̋ π מ 11Ϟ ϯ̋й

иϻ˔ מ 12σςχמ Ḇχכ τϜḩ ΰοΜϥάρΥ ⁮ήϦοΜϥʻ ἷ

σϯйиϻ˔ ˔πΚϥϯЕСמ ˢADxמ πψʺ τЫϼкТϮ˔ЅΥ

ΰοΜϥ 13̒ M1ЫϼкТϮ˔Ѕχ ᴟϬ βϥ Th2ЂϱЕϸϱрπΚϥ GM-CSF
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ψʺADḆּיχ πψᵃ τ▀ ήϦϥάρϜ ⁮ήϦοΜϥ 14̒ϘθʺIL-1ɓ15ϞIL-1016

σςχЫϼкТϮ˔ЅΥ▀ βϥάρΥπΦϥЂϱЕϸϱрϜ AD πψᵃ τ▀

ήϦοΣϤ T̋h2ᴂϬ ΰADχ ρ “τνσΥϥρꜘ€ήϦοΜϥ ά̒χϢΞτ

ЫϼкТϮ˔ЅṐ χӰ ψADχ ʾ “τḩ βϥΥ ⇔̋ ᵰḕẽϞ⇔ ЄϽЗи

ΥЫϼкТϮ˔ЅχṐ Ϭ ῈβϥЮϸИЇЭψḁ τψᵔ ήϦοΜσΜʻ 

Transient Receptor PotentialˢTRPxЎаКиψ ᴟ̋ᶘ▼ὣιΪπψσΨ ᴛ̋ ϞṐᵣ▼ὣʺ

ӡ ᴟσςχ ▼ὣτϜᴂ βϥάρΥπΦϥ ϱϷрЎаКиπΚϥʻ

1997τϸФЂϱЄр πΚϥTransient Receptor Potential Vanilloid 1ˢTRPV1ˣΥ

Ϭḇ ΰοᶨ ᴟβϥάρΥ ᾋήϦ 17̋ḇᶐτḩ βϥ πψσΜΤρ Φσ

Ϭ ϛϥϢΞτσμθ 2̒022ᾝ∕ П̋ЕτΣΜοψ27 χTRPЎаКиΥ ήϦʺ

ζχṐ Υ ⁮ήϦοΜϥʻTRPӹ ◓ ӰτϢϥӹ ḆιΪπσΨʺῇכ σ TRP

ЎаКиχӰ Υῇ ḆϞΥϭχכ τνσΥϥάρϜΚϤ 18ï22ʺTRPЎаКиΥ

χῷ Ӳⱱτ πΚϥάρΥꜘ€ήϦοΜϥʻ τΣΜοϜʺ ˑσ⇔ τ TRP

ЎаКиΥ ᾝΰοΣϤʺ χ ᴟʺ ʺНзϯṐ ʺ ׂσς ˑσṐ Υ ⁮

ήϦοΜϥ 23,24ʻϘθʺ ḆτΣΪϥכ ᾝχ ᴟσςϜ ⁮ήϦοΜϥ 23,24ʻЮжЛЂ

ϱЕτψ χTransient Receptor Potential MelastatinˢTRPMxТϮЬз˔χЎаКиΥ

ᾝΰοΣϤʺTRPM1ψПЕ ЮжЛЂϱЕτΣΜοʺЮжИр▀ Ϟ ᴟʾ τḩ

ΰοΜϥ 25,26ʻTRPM1ψ ӱ ЮжЛ˔ЫτΣΜο ᾝΥ ᴞβϥάρϞʺTRPM2̋M7̋

M8ψЮжЛЂϱЕχ⇔ ấ τḩ βϥάρΥ ⁮ήϦοΣϤ ά̋ϦϣχЎаКиψ ῇ

ΥӂΜάρπ ϣϦϥЮжЛ˔Ыχ Ы˔ϸ˔ρσϤ ϥρᾠϩϦοΜϥ 27̒TRPMТϮ

Ьз˔ӟᵰχTRPЎаКиχΞκʺTransient Receptor Potential Ankyrin 1ˢTRPA1ˣψ ᵃ

Ϭ βϥάρΥꜘ€ήϦοΜϥ 28̒ TRPA1χЛАϼϯϳЕЫϳІϘθψʺTRPA1

ᵲ−τϢϥ ψʺϷϺЂЋкрϞϳиЄϷ˔иτ ήϦϥ Ϭמ βϥ 28̒

ϘθʺTRPA1ЛАϼϯϳЕЫϳІπψʺ ϬМФГр ΰθ∑χמ ЂϱЕϸϱр
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χ▀ ϞЂУІЌрІ Pχ▀ Υ ήϦϥάρπʺ Υמ ήϦϥάρΥ

⁮ήϦοΜϥ28̒Ϙθ Ͼ̋жЎЛЂϱЕτΣΪϥTransient Receptor Potential CanonicalˢTRPCx

ЎаКиψʺ χ σ ᴟτ σCa2˴ τḩ ΰοΣϤʺ᷃ τΣΜοψTRPC1ʺ

C4̋C6χ ᾝ ᴞΥ ϛϣϦϥ 29̒ ήϣτʺ᷃ Ḇּיχ Ὤ ᶋ⇔ ˢPBMCxπ

ψTRPM4, TRPM7, TRPV3, TRPV4, TRPC6χmRNAᾝ Υᾚ ΰοΣϤ 30̋ TRPЎаК

иχ ᾝΚϥΜψṐ ᴟρ᷃ χḩ Ϝꜘ€ήϦοΜϥ A̒DЯДиЫϳІχ π

ψʺ33ӟ χᴛΤΜᴛ ӽπᶨ ᴟβϥ TRPV3ᾝ Υ ᴥΰοΜϥάρʺήϣτ

TRPV3χᶨ ᴟψ ἷЫϳІπψAD ϬԏΦṞάβΥʺTRPV3ᵲτϢϤάϦϣ

χמ Υ ήϦϥάρʺTRPV3ЛАϼϯϳЕЫϳІπψ ϬṞάήσΜάρΥ ⁮ή

ϦοΜϥ 31̒ άχϢΞτʺ τΣΜοʺ ˑσ TRPЎаКиΥ ᾝΰʺ χῷ Ӳ

ⱱτ σ ᶤϬᴮθΰοΜϥάρΥ ϣΤρσμοΦοΜϥʻ 

27̇35πᶨ ᴟβϥ Ca2+ ᵃ χ‰Μ ϱϷрЎаКиπΚϥ Transient 

Receptor Potential Vanilloid 4ˢTRPV4ˣ32ψʺ ʺ ʺ σς χ Ψχ⇔ τ ᾝΰο

ΜϥʻTRPV4ψAnoctamin 1 ˢANO1x33ϞʺAngiotensin  receptor type34σς χЎаК

иρ ῀⌠ βϥάρπʺ ˑσ Ṑ Ϭ ṉΰʺ χῷ ӲⱱṐ Ϭ ΞάρΥꜘ

€ήϦοΜϥʻ τΣΜοψʺTRPV4ψϾжЎЛЂϱЕχ⇔ ḧὫ›χἹ τḩ ΰʺ

TRPV4ʝ ᴟψ НзϯṐ χἹ ρᵕ τ πΚϥρ ⁮ήϦοΜϥ 35,36ʻ ₃π

ψʺTRPV4χᶨ ᴟϬᵒΰθṐᵣ▼ὣϞ ӊ▼ὣΥʺԁ▒ᴟ ϞФкІЌϽжрЅ

р E2s PGE2x ▀ Ϭ ΰʺΌמ ῟ᴮϬꜘβάρΥʺϳЄ ₃⇔ τΣΜο ⁮ήϦο

Μϥ 37̒Ϙθʺ ₃χ‌ᴟϬ ΰʺ ₃χ ῐτνσΥϥᴦ Υꜘ€ήϦθ 37̒ τΣ

Μοψʺ ʺ Ӳ ˢCFx̋ ẍ ᵲ˗ẍ ᾦẊẖ ῙἪˢARDSxσςχ

χמ ḆρTRPV4χḩכ Υ ⁮ήϦοΜϥ 38̒ ΠωʺTRPV4χЛАϼϯϳЕЫϳІ

τ ửϬḇ ήδϥρʺ ἷτ ϓοמ ⇔ χ Ϭ Ξ Υ τσϤʺ τ

ⱱήϦϥ ửϜ ᴥΰοΜθ ή̒ϣτIL-6σςχמ ЂϱЕϸϱр ᾝ Ϝ Μʺ
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TRPV4ψ⇔ửχ ρמ ЂϱЕϸϱр Ὲτḩ βϥᴦ ΥꜘήϦοΜϥ 39̒

ϘθʺTRPV4ЛАϼϯϳЕЫϳІ ЫϼкТϮ˔ЅϬLPS▼ὣΰθ Ὧπψʺמ Ђ

ϱЕϸϱрπΚϥIL-1ɓχ▀ Υ ἷЫϼкТϮ˔Ѕτ ϓο ᴥβϥԁ Ό̋מ

ЂϱЕϸϱрπΚϥ IL-10Υᾚ ΰθρΜΞ ⁮ 40ΥΚϥʻάϦϣϬ ›βϥρʺTRPV4

ψ ˑσ ὯτᴂαοЂϱЕϸϱр▀ Ϭ ΰʺ ׂ ῈΣϢό ῷ Ӳⱱʺ τ

χῷ ӲⱱϬ Ξᴦ Υꜘ€ήϦϥʻζάπʺTRPV4ΥПЕ τ ∕βϥЫϼ

кТϮ˔ЅχṐ Ϭ ῈΰοΜϥχπψσΜΤρᴠ Ϭ οθ ΰ̒Τΰ П̋Е τ ∕

βϥЫϼкТϮ˔Ѕψζχ χ σήϞ χ ΰήΤϣםᾓτ►Ξάρψ Ӭπψ

σΨ П̋Е ЫϼкТϮ˔ЅτΣΪϥTRPV4χṐ τνΜοψϕρϭςϩΤμοΜσΜʻ

ζάπʺHuman protein atlasД˔ЌЦ˔ІϬ Μο ׂ⇔ τΣΪϥTRPЎаКиχ ᾝϬ

Іϼз˔ИрϽΰθράϧʺTRPV4ΥЫϼкТϮ˔Ѕ ἄ πΚϥ Ẕτ‰ ᾝΰοΜϥ

άρΥ ΰθʻ ᾆẕπψʺ ẔρЫϼкТϮ˔Ѕ τΣΪϥЂϱЕϸϱрχ ᾝϞЫ

ϼкТϮ˔Ѕ ᴟτΣΪϥTRPV4χṐ Ϭ ϓϥάρπʺПЕ ẔʾЫϼкТϮ˔ЅτΣ

ΪϥTRPV4χṐ Ϭ ᴣΰθʻ 
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2.  

2.1. Ẕχ  

ᾆẕψʺ ᵦӺ◖ᵓχХиЄрϺ ᾠϹϱЖжϱрτ Μם☼ΰθ П̒ЕϬ ρβϥ

Ӻᶘʾὲῴᴬᶘᾆẕχ ₰ψʺ ∫ ᶘˢ ‹ˀ 2019-1ˣΣϢό ᾥᴒ◕

ᶘˢ ‹ʿ60-18-0003ˣτϢϤם☼ʺ ήϦθʻβϓοχםᾓψάϦϣχ☼ π ᴂ

ήϦϥ ◙ τ μθʻ Ὤ♯ ψʺˮ ᾆẕᵫ τΣΪϥᾅὬχ► τḩβϥϹϱЖж

ϱр σ˯ςτ Μʺ ⱫּזựṕУкАϼὬׁЈрЌ˔ΤϣᾅὬὬׁχ ằϬ Ϊθʻ

16⅞Τϣ 69⅞χὲ ЩжрГϰϯΤϣ⅜︡ήϦθ ὬΤϣПЕзрОẔ ׁˢGE

ХиІϾϯʺ ʿFicoll-Paque PLUSˣϬ Μʺ ῠ ק Ϭ Μο Ὤ ᶋ⇔

ˢPBMCxϬ ΰθʻⱳτʺACK bufferˢ150 mM NH4Cl̋10 mM KHCO3̋ 0.1 mM EDTAˣ

ϬᴥΠ ᴛע1̋5 χῇ ₤̋ ΰθ ὬẔϬ Ὤΰθ ⱳ̒τ D̋ead Cell Removal KitˢMiltenyi 

Biotecʺἷ ʿ130-090-101ˣπ♂⇔ Ϭꜗṓ ꜡ΰʺMACSϸжЭˢMiltenyi Biotecʺ

ʿLSϸжЭʺἷ ʿ130-042-401ˣτ βάρπ♂⇔ Ϭ Μθʻάχ Ὤ ᶋ⇔ Ϭ

CD14 Micro BeadsˢMiltenyi Biotecʺἷ ʿ130-050-201ˣπ ꜡ΰʺꜗṓ τϢμοCD14

⇔ ἪϬ θʻӟ‭ʺάχ⇔ ἪϬ Ẕρ Ṱΰθʻ 

 
2.2. ⇔  

ςȢρχ π ϣϦθ ẔϬ 20% FBSˢϳЄ ▬Ὤ ˣs SIGMA̋ἷ ʿ172012ˣḯ

RPMI1640sgibcoʺἷ ʿ11875-093ˣ π ΰθʻПЕTLR4aʺMD2̋CD14Ϭῷ

ᾝβϥHEK293⇔ ˢInvivoGenἷ̋ ʿ293/hTLR4-MD2-CD14ψx 1̋0̋ FBSΣϢό100 

Õg/ml NormocinˢInvivoGenʺἷ ʿant-nrˣ̋ 10 Õg/ml BlasticidinˢInvivoGenʺἷ ʿant-blˣ̋

50 Õg/ml Hygromycin BˢInvivoGenʺἷ ʿant-hgˣḯ DMEMsSigmaʺἷ ʿD6429ˣ

π ΰθʻβϓοχ⇔ ψʺ37̆ʺ5% CO2χϱрϺвЦ˔Ќ˔ το ΰθʻ 
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2.3. ЫϼкТϮ˔Ѕχ ᴟ  

ςȢρχ π ϛθ ẔϬʺ20̋ FBSΣϢό 1̋  Ό ʺˢgibcoל ʿanti antiˣϬ

ḯ βϥRPMI π7 ḧ ΰθʻM1ЫϼкТϮ˔Ѕτ ᴟήδϥθϛτ50 ng/ml 

GM-CSFˢSHENANDOAHʺἷ ʿ100-08ˣϬʺM2ЫϼкТϮ˔Ѕτ ᴟήδϥθϛτ50 

ng/ml M-CSFˢSHENANDOAHʺἷ ʿ100-03ˣϬζϦηϦ ᴥΰ ΰθ 41̒Ϙθʺ ᵫ

◐ῇ2 ʺΚϥΜψ5 τʺ ᵫ◐Ⱳρ χ♯ ϬḯϚRPMI Ϭ ᴥΰθʻ7

ḧ ῇχ ⇔ ϬGM-CSFЫϼкТϮ˔ЅϘθψ M̋-CSFЫϼкТϮ˔Ѕρ Ṱΰθ  ̒

 

מ .2.4 Ḇכ ЂрФи 

 ᾥᴒ◕ ᶘχ ◙ ˢ ‹ 6ʿ0-18-0003ˣτṁξΦʺḆּיϢϤ⅜︡ΰθ

ϬШиЫзрᾧ О̋жТϰр ΰθ УкАϼϬ► ΰθ Ь̒ϼкЕ˔ЭϬ Μο

χ10 Õm Ϭ⌠ ΰʺ Μο2.13χ⌠ỘϬ“μθʻ 

 

2.5. RT-qPCR 

 TRPV4χΉRNA ᾝϬᶎ βϥθϛʺ2.1χ π ϣϦθ ẔʺЀрЕк˔иρ

ΰο7 ḧ ΰθ Ẕʺ2.3χ π ϣϦθЫϼкТϮ˔ЅϬ Ӫΰθʻ⇔ ϬPBSπ

ΰ T̋rireagentˢMolecular Researchἷ̋ ʿTR118πx RNAϬ ΰθʻ Ẕψʺ

αЖЗ˔ ⇔ χ ᴟ Υḁ βϥϘπ Trireagent τ ᵔΰθ πʺ-80τ

ΰθʻ 

ϘθʺIL-1ɓχ mRNAᾝϬᶎ βϥθϛʺ2.1χ π ϣϦθ ẔϘθψ 2.3χ

π ϣϦθЫϼкТϮ˔ЅϬʺ0.5% FBSϬḯ βϥ RPMI1640sgibcoʺἷ ʿ

11875-093ˣ π6Ⱳḧ ΰθ T̒RPV4χ ᵲ−πΚϥHC067047ˢTOCRISἷ̋ ʿ4100ˣ

Ϭ30 ÕMʺ30 ΰθῇʺIL-1ɓᾝϬ βϥθϛτ10 pg/ml Ϙθψ10 ng/ml LPS

ˢSIGMA̋ἷ ʿL2630ˣπ▼ὣΰθʻLPS▼ὣρ ⱲτʺTRPV4χᶨ ᴟ−πΚϥ
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GSK1016790Aˢwakőἷ ʿ073-06491ˣϬ100 ÕMϘθψ10 ÕMᴥΠθʻ6Ⱳḧ ῇʺ

⇔ ϬPBSπ ΰ T̋rireagentˢMolecular Researchἷ̋ ʿTR118πx RNAϬ ΰθʻ

mRNAᾁ Ϙπʺ-80π ΰθʻ 

RNA ׁϬעᴛτ ΰθχκʺϼккШиЭϬᴥΠʺRNAϬḯϚ Ϭᵕ ΰʺάϦ

τϱЊФкОЛ˔иϬᴥΠʺRNAϬ ήδθʻ70% ϵЌЛ˔иπ ΰRNase free water

τ ᵔΰ R̋NAЂрФиϬ θ ά̒χRNAЂрФиΤϣ Ẅ̋ •אּ ˢQIAGENʺ ʿ

QuantiTect reverse transcription kitʺἷ ʿ205315ˣϬ ΜʺcDNAϬ⌠ ΰθʻSYBR Green 

mixsTOYOBŐ ʿTHUNDERBIRD SYBR qPCR Mixʺἷ ʿQPS-201ˣϬ Μοᶆӹ

◓ ϬζϦηϦ Ӱ τ ΰθʻTRPV4ᾁ Ⱳψʺ ∕ ЀрЕк˔иρΰο 18s 

RNA̋IL-1ɓᾁ Ⱳψ G̋APDHϬ► ΰθ σ̒Σ ►̋ ΰθФжϱЫ˔ψʺ 1τꜘΰθʻ 

͍ qRT-PCRτ► ΰθФжϱЫ˔ зІЕ 

  

 

2.6. ϳϴІЌрУкАЕ  

 TRPV4χ ᾝϬᶎ βϥθϛʺ2.1χ π ϣϦθ Ẕʺ2.3χ π ϣϦθЫ

ϼкТϮ˔ЅϬ ӪΰθʻϘθʺTRPV4ᾝχЪЅГϰУЀрЕк˔иρΰο pcDNA3.1-

TRPV4ˢHEK-TRPV4ˣ̋ КϹГϰУЀрЕк˔иρΰο pcDNA3.1-emptyˢHEK-mockˣϬ

0.1̋ polyethyleneimineˢPolysciencesʺἷ ʿ24765-100ˣϬ Μο HEK293T⇔ τ ΰ

θʻ 

ФжϱЫ˔
Fw 5ô-CTACGCTTCAGCCCTGGTCTC-3ô
Rv 5ô-GCAGTTGGTCTGGTCCTCATTG-3ô
Fw 5ô- CGGCTACCACATCCAAGGAA-3ô
Rv 5ó-AGCTGGAATTACCGCGGC-3ô
Fw 5ô-CACGATGCACCTGTACGATCA-3ô
Rv 5ô-GTTGCTCCATATCCTGTCCCT-3ô
Fw 5ô-CATCCCTGCCTCTACTGGCGCTGCC-3ô
Rv 5ô-CCAGGATGCCCTTGAGGGGGCCCTC-3ô 

TRPV4

18s RNA

IL-1ɓ

GAPDH
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NLRP3C̋aspase-1χЌрОϼל ᾝйЦиϬᶎ βϥθϛ 2̋.3χ πЫϼкТϮ˔Ѕ

Ϭ Ӫΰθʻ0.5% FBSρ30 ÕM HC067047Ϭḯ βϥRPMI1640π30 ΰθῇʺ

ЫϼкТϮ˔Ѕψ10 ng/ml LPSʺ10 ÕM GSK1016790Aτο6Ⱳḧ▼ὣΰθʻ 

IəBŬρNF-əBζ̋Ϧϣχзр▒ᴟ χЌрОϼל ᾝйЦиϬᶎ βϥθϛ 2̋.3χ

π ϣϦθЫϼкТϮ˔ЅϬ0.5% FBSρ10 ng/ml LPSρ10 ÕM GSK1016790AϬḯ βϥ

RPMI1640π ΰθʻЫϼкТϮ˔ЅψζϦηϦ15ʺ30ʺ1Ⱳḧʺ6Ⱳḧʺ24Ⱳ

ḧ▼ὣΰθʻ 

ЫϼкТϮ˔ЅЫ˔ϸ˔χЌрОϼל ᾝйЦиϬᶎ βϥθϛτʺ2.3χ πЫϼк

ТϮ˔Ѕτ ᴟ ΰθ∑ʺTRPV4χᶨ ᴟ−πΚϥ GSK1016790AϬ 10 ÕMᴥΠʺ7

ḧ ΰθʻ 

⇔ ϬPBSπ ῇʺФкГϯ˔Љ ᵲ−ˢRocheʺ ʿcOmplete miniˣΣϢόШІ

ТϮЌ˔Љ ᵲ−ˢRocheʺ ʿPhosSTOPˣϬḯϚ RIPA Lysis BufferˢSanta Cruz 

Biotechnologyʺἷ ʿsc-24948ˣ̋ Laemmli Sample BufferˢBioradʺἷ  : #1610737ˣπ ᵔ

ήδθʻ⇔ ᵔׁτḯϘϦϥDNAϬ ᴝ τϢϤ ↓ΰʺήϣτ95 ÁCʺ10ᴥ βϥ

άρπЂрФиϬ ΰθ Ђ̒рФиψ s̋odium dodecyl sulfate-polyacrylamideϿи sBioradʺ

ʿTGXxϬ Μʺ ṓַ ΰθ Ќ̒рОϼלψЈЬЖжϱ πpolyvinylidene difluoride

ЮрУйрˢBioradʺ ʿTrans-Blot Turboˣτ ΰθʻЮрУйрψʺ4̋אּ  BlockAce

ˢDs Pharmaˣ πʺעᴛʺ30УкАϺрϽΰθʻᶆЌрОϼלϬᾁ βϥθϛτʺ►

ΰθԁⱳΌ ψʺ 2τꜘΰθʻЌрОϼלϬ ᴟβϥθϛχṁ ρΰοɓ-actinϬᾁ

ΰθʻԁⱳΌ ρ ᴂήδθῇʺЮрУйрψ0.1% Tween-20ˢSIGMA̋ἷ ʿP9416ˣḯ

ЕзІḜ ת ˢTBSTx π μθʻ мЂРЧиϷϺЄЍ˔ЉˢHRPx ꜡

ήϦθ ⱳΌ ρ ᴂήδθῇʺTBSTπ ΜʺЮрУйрϬ ECL ׁˢcytivaʺἷ ʿ

RPN2236ˣτϢϤᾁ ΰθʻᵊ ψAmersham Imager 600ˢGE HealthcareˣϬ Μο︡ ΰ

θʻНрЖế ψImageJϬ Μο ᴟΰθʻ 
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2 ϳϴІЌрУкАЕ F̋ISHτ► ΰθΌ χзІЕ 

 

 

  

ԁⱳΌ ᵓּז ἷ

WB Anti-TRPV4 Abcam ab39260 1ʿ100

WB Anti-NLRP3 Abcam ab263899 1ʿ500

WB Anti-Caspase-1 Cell Signaling Technology #3366 1ʿ1000

WB Anti-Phospho-IəBŬ (Ser32/36) Cell Signaling Technology #9246S 1ʿ1000

WB Anti-IəBŬ Santa Cruz Biotechnology sc-371 1ʿ500

WB Anti-Phospho-NFəB (Ser536) Cell Signaling Technology #3036 11000

WB Anti-NF-əB Cell Signaling Technology #6956 11000

WB Anti-ɓ-actin Santa Cruz Biotechnology sc-1616 11000

WB Anti-iNOS Abcam ab178945 1ʿ500

WB Anti-Arginase-1 Cell Signaling Technology #43933 1ʿ250

WB Anti-CD14 Abcam ab183322 11000

FISH Anti-CD11b Abcam ab52478 1ʿ100

FISH Alexa Fluor 647 anti-arginase-1 Cell Signaling Technology #43279 1ʿ100

FISH APC anti-CD11b BioLegend 301309 1ʿ100

FISH Alexa Fluor 594 anti-iNOS Santa Cruz Biotechnology sc-7271 1ʿ100

FISH Anti-CD68 Cell Signaling Technology #76437 1ʿ100

FISH Anti-Arginase-1 Cell Signaling Technology #43933 1ʿ100

ⱳΌ ᵓּז ἷ

WB Goat Anti-Mouse IgG (H+L)-HRP Conjugate Biorad #170-6516 1ʿ3000

WB Goat Anti-Rabbit IgG (H+L)-HRP Conjugate Biorad #170-6515 1ʿ3000

WB Dnk pAb to Goat IgG (HRP) abcam ab6885 1ʿ3000

FISH
Goat anti-rabbit IgG (H+L) cross-adsorbed
secondary antibody and Alexa Fluor 594

Thermo Fisher A-110371ʿ 1000

FISH
Goat anti-mouse IgG (H+L) cross-adsorbed
secondary antibody and Alexa Fluor 594

Thermo Fisher A-110321ʿ 1000

FISH
Donkey anti-rabbit IgG (H+L) cross-adsorbed
secondary antibody and Alexa Fluor 647

Thermo Fisher A-315731ʿ 1000
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2.7. Bioplex 

2.1χ π θ ẔϬʺ0.5% FBSϬḯ βϥRPMI π ΰθʻ ׂᴂ Ϭ

βϥθϛτʺ10 pg/ml LPSˢSIGMA̋ἷ ʿL2630ˣ̋ 1 Õg/ml K3CpGˢGene Designʺἷ

ʿCN65003ˣ̋10 Õg/ml Pam3CSK4ˢInvivogenἷ̋ ʿtlrl-pmsˣ̋10 Õg/ml poly(I;C)ˢSIGMA̋

ἷ ʿp1530ˣϬζϦηϦ► ΰθʻϘθʺζϦηϦχ♯ χϜχρʺTRPV4χᶨ ᴟ

−πΚϥGSK1016790AϬ100 ÕMϬ Ⱳ ᴥΰθϜχϬ Ӫΰθʻ6Ⱳḧ ῇʺ0.1%τ

σϥϢΞTritonX-100ˢSIGMA̋ἷ ʿT8787ϬxᴥΠʺ τ Φ ⇔̋ Ϭ ᵗΰθ 1̒4,000 

rpm̋4ÁC̋5 ק ΰ ζ̋χ ϬЂрФиρΰθ P̒rocarta PlexˢeBioscienceʺ ʿ

Human Inflammation Panel (20plex) ἷ EʿPX200-12185-901ˣϬ Μοʺ20 χЂϱЕϸ

ϱрϬᾁ ΰθʻ 

 

2.8. ELISA 

2.1χ π ϣϦθ Ẕψʺ0.5% FBSϬḯ βϥ RPMI1640sgibcoʺἷ ʿ

11875-093ˣ π6Ⱳḧ ΰθ T̒RPV4χ ᵲ−πΚϥ30 ÕM HC067047ˢTOCRISἷ̋ ʿ

4100πx30 ΰθῇʺ ׂᴂ Ϭ βϥθϛτ10 pg/ml LPSˢSIGMA̋ἷ Lʿ2630ˣ

π▼ὣΰθ L̒PS▼ὣρ Ⱳτ T̋RPV4χᶨ ᴟ−πΚϥGSK1016790Aˢwakőἷ ʿ073-

06491ˣϬ100 ÕMᴥΠθʻIL-1ɓᾁ ⱲψʺGSK1016790Aχ῟ᴮτ Ӣ ΥΚϥχΤ

ᶎ βϥθϛʺ1̋ 10̋ΣϢόʺ100 ÕMπ▼ὣΰθʻ 

2.3χ π ϣϦθЫϼкТϮ˔ЅψʺTrypLE expressˢgibcoʺἷ ʿ12604-013ˣϬ

ᴥΰʺ37ÁCʺ15 ῇʺСЧАГϰрϽβϥάρπᵕ ΰθʻ0.5% FBSϬḯ βϥ

RPMI1640sgibcoʺἷ ʿ11875-093ˣ π ΰθʻ30 ÕM HC067047Ϙθψ 1 ÕM 

GSK2193874ˢSIGMA̋ἷ ʿSML0942-5MLˣψ 30 ΰθʻ10 ng/ml LPSʺ10 ÕM 

GSK1016790Aψ Ⱳ▼ὣΰʺIL-1ɓᾁ Ⱳψ 6ⱲḧʺIL-10ʺIL-8ʺIL-13ᾁ Ⱳψ 24Ⱳḧ

▼ὣΰθ ϸ̒иЄИв˔зр ᵲχ῟ᴮϬᾋϥθϛτ 1̋ nM FK506ˢCaymanἷ̋ 1ʿ0007965ˣ
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π30 ΰʺ10 ng/ml LPSπ6Ⱳḧ▼ὣΰIL-1ɓϬᾁ ΰθʻLPS ᾁ Ⱳτψʺ

LPSϬζϦηϦ1 pg/mlʺ10 pg/mlʺ100 pg/mlʺ1 ng/mlʺ10 ng/mlᴥΠʺ6Ⱳḧ▼ὣΰIL-1ɓ

Ϭᾁ ΰθʻ 

άχϢΞτΰο ΰθ⇔ τʺ0.1 v/v%τσϥϢΞ TritonX-100ϬᴥΠʺ τ β

ϥάρτϢϤ ⇔̋ жϱЈ˔ЕϬ ΰθʻ ΰθжϱЈ˔ЕψϯАЈϱτ► βϥϘπʺ

4ÁCπ ΰθʻ14,000 rpmʺ4ÁC̋5 ק ΰʺζχ ϬЂрФиρΰʺϺАЕχФ

кЕЀиτ ΜʺIL-1ɓˢR&D̋ἷ ʿDY201-05ˣ̋ IL-1ŬˢR&D̋ἷ ʿDY200-05ˣ̋ IL-6

ˢR&D̋ἷ ʿDY206-05ˣ̋ TNFŬsR&D̋ἷ ʿDY210-05ˣ̋ IL-10ˢR&D̋ἷ ʿDY217B-

05x̋ IL-8 ˢR&D̋ἷ ʿDY208-05ˣ̋ IL-13ˢR̍ D̋ ἷ ʿDY213-05ˣϬᾁ ΰθʻФй

˔Ез˔Ѝ˔ˢTECAN̋ ʿϱрТϰИАЕ F200 PROˣπẊΊ ˢ ṞΊʿ450 nmʺ

НАϼϽжϳрЖʿ560 nmˣϬ ΰθʻ 

 

2.9. Ca2+ϱЮ˔ЅрϽ  

 ⇔ Ca2+χϱЮ˔ЅрϽψʺaל Ạχ ⁮Ϭ╥―τ“μθ 42,43ϸ̒Н˔ϹжІ τ ή

δθ GM-CSFϘθψ M-CSFЫϼкТϮ˔ЅϬϷ˔ФрЎарН˔τ ΦʺStandard bath 

solutionˢ140 mM NaClʺ5 mM KClʺ2 mM MgCl2̋ 2 mM CaCl2̋ 10 mM HEPESʺ10 mM Ͻ

иЀ˔ІʺpH 7.4ˣϬ ΰθʻЫϼкТϮ˔Ѕ⇔ τΣΪϥל Ca2+ ψʺ χ

fura-2ˢInvitrogenʺMolecular Probesˣ ЫϱϼкТиϷкЮЕз˔τϢϤʺ340/380 nmπ

Ṟʺ510 nmπ ΊήδϥάρτϢϤ ΰθʻfura-2 Ratioᵊ ψʺIP-Labᵊ ЄІГ

ЭˢScanalytics Inc.ʺFairfaxʺVA USAˣϬ► ΰοὓ▄ΣϢό︡ ΰθʻ 
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2.10. siRNA 

ЫϼкТϮ˔Ѕχ TRPV4ӹ ◓ϬЛАϼЍϳрήδϥθϛʺПЕ TRPV4ϬЌ˔ϿАЕ

ρβϥ small interfering RNAˢsiRNAˣs Ambionʺs34001ʺἷ ʿ4392421ˣs Sense; 

GGAAGAAGAUCAUAGAGAAttʺAnti sense; UUCUCUAUGAUCUUCUUCCttˣϘθψʺ

КϹГϰУЀрЕк˔иˢAmbionʺ#2̋ἷ ʿ439087ˣϬ► ΰθʻ 

GM-CSFЫϼкТϮ˔Ѕψʺ75 nMχsiRNAϬϵйϼЕкЪй˔ЄдрˢInvitrogenʺ

ʿNeon Transfection systemˣτϢμο ΰθʻ⇔ ψ20% FBSϬḯ βϥRPMI1640

π2 ḧ ΰθʻ ῇχGM-CSFЫϼкТϮ˔ЅψʺTrypLE expressϬ ᴥΰʺ

37ÁC1̋5 ᴂῇ С̋ЧАГϰрϽβϥάρπ⇔ Ϭᵕ ΰθʻ ϣϦθ⇔ ψ 0̋.5% FBS

Ϭḯ βϥRPMI1640π10 ng/ml LPSʺ10 ÕM GSK1016790Aπ6Ⱳḧ▼ὣΰ2.8χ

ϢΞτELISAπIL-1ɓϬᾁ ΰθʻ 

M-CSFЫϼкТϮ˔ЅψʺTrypLE expressϬ ᴥΰʺ37ÁCʺ15 ᴂῇʺСЧАГϰр

Ͻβϥάρπ⇔ Ϭᵕ ΰʺ5.0 Ĭ 104 cells/wellπ24-well plateτϘΦσΣΰθʻ⇔ Ϭ

ήδθῇʺ100 nMχsiRNAϬLipofectamine RNAiMAXˢInvitrogenʺἷ ʿ13778-150ˣϬ

Μο ΰθʻ6Ⱳḧῇʺ20% FBSϬḯ βϥRPMI1640τ Πʺ2 ḧ ΰθʻ

ῇχ⇔ ψ 0̋.5% FBSϬḯ βϥRPMI1640π10 ng/ml LPS1̋0 ÕM GSK1016790A

π6ⱲḧϘθψ24Ⱳḧ▼ὣΰʺ2.8χϢΞτELISAπIL-1ɓʺϘθψIL-10Ϭᾁ ΰθ  ̒

ЛАϼЍϳр῟ ψ2.5χϢΞτʺRT-qPCRϬ Μοᾁ ΰθʻ 
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2.11. иЄТϴж˔ЉϯАЈϱ  

 293/hTLR4-MD2-CD14⇔ ψ 24-well plateπ ΰθʻNanoLuc experimental reporter

ˢPromegaʺpNL3.2.NF-əB-RE[NlucP/NF-əB-RE/Hygro] vectorϘθψpNL1.2[NlucP] vectorˣ

ρfirefly loading control reporterˢPromegaʺpGL4.54[luc2/TK] vectorˣ̋ pcDNA3.1-TRPV4Ϙθ

ψthe pcDNA3.1 empty vectorϬʺ0.1% polyethyleneimineˢPolysciencesʺἷ ʿ24765-100)Ϭ

ΜοẶЕжрІТϴϼЄдрΰθʻФкЯ˔Ќ˔ᴂ ӽˢREsxψ pNL1.2[NlucP]χ

KpnI/HindIIIӡτ ΰθʻσΣʺ ΰθ ψ 3τꜘΰθʻЕжрІТϴϼЄдр

ῇχ⇔ ψ 1̋0̋ FBSḯ DMEMsSigmaἷ̋ ʿD6429ˣ π24Ⱳḧ ΰθ ζ̒χῇʺ

Ϭ0.5% FBSḯ DMEMτ Π 1̋ Õg/ml LPSρ50 ÕM GSK1016790Aπ Ⱳ▼ὣΰθʻ

ϸиЄИв˔зрχ ᵲ῟ᴮϬᾋϥθϛ pNL1.2[NlucP]χ REs τ Nuclear factor of activated 

T-cellsˢNFATxᴂ Ϭ ΰθЦϼЌ˔Ϭ ΰθ⇔ Ϭ1 Õg/ml LPSρ1 nM FK506

π Ⱳ▼ὣΰθʻTRPV4ᵲτϢϥ῟ᴮϬᾋϥθϛʺpNL3.2.NF-əB-RE[NlucP/NF-əB-

RE/Hygro] vectorϘθψpNL1.2[NlucP]χREs τNFATᴂ Ϭ ΰθЦϼЌ˔Ϭ

ΰθ⇔ Ϭ 1 Õg/ml LPSρ 50 ÕM HC067047π Ⱳ▼ὣΰθʻ24ⱲḧῇʺNano-Glo Dual-

Luciferase Reporter Assay SystemˢPromegaˣχФкЕЀиτ ΜʺGloMaxˢPromegaˣπ Ί

Ϭ ΰθʻ 
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3 иЄТϴж˔ЉϯАЈϱ πNanoLuc experimental reporterˢpNL1.2[NlucP] 

vectorˣτ ΰθФкЯ˔Ќ˔ᴂ ӽχ зІЕ 

 

  

◓ԍאּ

Fw5ô- GGAGGAAAAACTGTTTCATACAGAAGGCGTGGAGGAAAAACTGTTTCATA
CAGAAGGCGTGGAGGAAAAACTGTTTCATACAGAAGGCGT -3ô

Rv5ô-ACGCCTTCTGTATGAAACAGTTTTTCCTCCACGCCTTCTGTATGA
AACAGTTTTTCCTCCACGCCTTCTGTATGAAACAGTTTTTCCTCC-3ô

Fw 5ô- TACTCTTTTCCCCTTTCCTTTAACT -3ô

Rv 5ô- AGTTAAAGGAAAGGGGAAAAGAGTA -3ô

Fw 5ô-TGAGTCAGTGACTCAGTGAGTCAGTGACTCAGTGAGTCAGTGACTCAG -3ô

Rv 5ô- CTGAGTCACTGACTCACTGAGTCACTGACTCACTGAGTCACTGACTCA -3ô

Fw
5ô-GCACCAGACAGTGACGTCAGCTGCCAGATCCCATGGCCGTCATACTGTG
ACGTCTTTCAGACACCCCATTGACGTCAATGGGAGAAC -3ô

Rv
5ô- GTTCTCCCATTGACGTCAATGGGGTGTCTGAAAGACGTCACAGTATGACG
GCCATGGGATCTGGCAGCTGACGTCACTGTCTGGTGC -3ô

Fw 5ô- GCCTAGCACTAACCGAAACCGAAACCTAA GTGCTA -3ô

Rv 5ô- TAGCACTTAGGTTTCGGTTTCGGTTAGTG CTAGGC -3ô
IRF5

NFAT

PU.1

AP-1

CREB
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2.12. Тк˔ЂϱЕЮЕз˔  

 TRPV4χᶨ ᴟΥ ẔΤϣЫϼкТϮ˔Ѕϒχ ᴟτ ΠϥֲốϬ ϓϥθϛτʺ

2.3χ πЫϼкТϮ˔Ѕτ ᴟ ΰθ∑ʺTRPV4χᶨ ᴟ−πΚϥGSK1016790AϬ

10 ÕMᴥΠʺ7 ḧ ΰθʻζχⱲʺTRPV4χ ᵲ−πΚϥ GSK2193874ˢSIGMA̋ἷ

ʿSML0942-5MGˣϜ1 ÕMⱲ ᴥΰʺ ΰθʻ ⇔ ψʺTrypLE expressˢgibcoʺ

ἷ ʿ12604-013ˣϬ ᴥΰʺ37ÁCʺ15 ᴂήδʺζχῇСЧАГϰрϽβϥάρπᵕ

ΰθʻPBSׁπ ῇʺ♂⇔ ˢInvitrogenʺ ʿLIVE/DEAD Fixable Aqua 

Dead Cell Stain kitʺἷ ʿL34966ˣτϢϤ ♂̋⇔ Ϭ ΰθʻΌCD11bΌ ˢBioLegendʺ

ʿAPC anti-human CD11bʺἷ ʿ301309ˣϬעᴛπ10 ᴂήδϥάρπʺ⇔

χЫ˔ϸ˔Ϭ ΰθʻ ῇχ♯ ϬPBSπ ῇ ⇔̋ χЫ˔ϸ˔πΚϥCD68Ϭ

βϥθϛ0.5 v/v% PFAπᾧ ΰθʻ עᴛπ10 ᴂήδθῇʺ0.05% TritonX-100Ϭ

ᴥΠʺעᴛπ10 ᴂήδʺ⇔ ᵃ Ϭ“μθʻ♯ ϬPBSπ ῇʺΌCD68Ό

ˢBioLegendʺ ʿFITC anti-human CD68ʺἷ ʿ333806ˣϬעᴛπ10 ᴂήδʺ

ΰθʻPBSπ ῇʺPBSπ™ὼ ΰʺЂрФиϬ θʻ 

 

2.13. ὒΊМϱУзЍϱЉ˔ЄдрˢFISHx 

ḆּיϘθψὲ ЩжрГϰϯϢϤ θШиЫзрᾧ ОжТϰр Ϭʺ ᾥ

ᴒ◕ ᶘχ ◙ ˢ ‹ʿ60-18-0003ˣτ Μ⌠ ΰθʻ ЂрФиϬ ОжТ

ϰрΰθῇτʺRNAscope Multiplex Fluorescent Reagent Kit v2ˢACD̋ἷ ʿ323100ˣχФк

ЕЀиτ ΜὒΊ in situ hybridizationˢFISHxϬ“μθʻПЕ TRPV4Фк˔УˢACD̋

RNAscope Target Probe Hs-TRPV4ʺἷ ʿ452221ˣϬʺOpal 520ˢAkoya BioscienceʺOpal 520 

Reagent Packʺἷ ʿFP1487001KTˣs 1:1500ˣπ ꜡ΰʺDAPI Ϝ Μο“μθʻσΣʺ

ЀрЕк˔иρΰο Ъ̋ЅГϰУФк˔Уs ACD̋RNAscope Positive control Probe Hs-PPIBʺ

ἷ ʿ313901Ϙxθψ К̋ϹГϰУФк˔Уs ACD̋RNAscope Negative control Probe-DapBʺ
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ἷ ʿ310043ˣϬ ΜθʻϘθʺ Ϊο ׂ Ϭ“Ξθϛʺ10̋ FBSρ0.1 v/v% Triton X-

100Ϭḯ βϥPBSπעᴛʺ30УкАϺрϽΰθʻԁⱳΌ ψ4ÁCπϷ˔Н˔ЗϱЕ

ᴂήδθʻ2ⱳΌ ψʺעᴛπ2Ⱳḧ ᴂήδθʻ► ΰθΌ ψʺ 2τꜘΰθʻ 

 ῇʺІжϱЖϬProlong GoldˢThermoFisherˣπ ΰʺOlympus research slide scanner 

VS200π╖ֲΰθʻᶆЂрФиχ χϵзϯϬ10♪ γν╖ֲΰʺᶆϵзϯτ ∕βϥ

ЫϼкТϮ˔Ѕχ ϬϸϳрЕΰθ ᶆ̒Ы˔ϸ˔χế χ Ϭ ΰʺ ӟ χ⇔ Ϭ

ʺ ӟᴞχ⇔ Ϭԛ ρ Ṱΰθʻ 

 ψӟᴞτꜘβ ʺ χϜχϬ► ΰθ  ̒

ϯЕС˔ ⅞ʿ19יḆּמ ʺ30⅞ ʺ44⅞ ʺ40⅞ ʺ29⅞  

ὲ ЩжрГϰϯʿ50⅞ ʺ38⅞ ʺ53⅞ ʺ36⅞ ʺ40⅞  

 

2.14. ὓᵔ  

 ὓᵔ ψ E̋xcelˢMicrosoftˣϘθψʺGraphPad Prism7ˢMDFxϬ► ΰθʻЂϱЕϸ

ϱр ᾝʺmRNAᾝʺNLRP3ρ Caspase-1χЌрОϼל ᾝ ψІГϰ˔иᾁ τϢϥ

Ӫ₯ᾁ Ϭ“μθʻЛАϼЍϳр῟ ʺCa2+ϱЮ˔ЅрϽʺ τΣΪϥ TRPV4 Ϙ

θψԛ ЫϼкТϮ˔Ѕ τνΜοψЫрШϱАЕИ˔χ Uᾁ Ϭ“μθʻLPSτ ή

ϦϥNF-əBὊ χЌрОϼל ψ G̋SK1016790A▼ὣϬΰοΜσΜϜχρΰοΜϥϜχπ

ϳϰиЀϼЊрχ ‹ ӡᾁ Ϭ“μθ и̒ЄТϴж˔ЉϯАЈϱψ Г̋в˔Ϻ˔ʾϼй˔

Ы˔ᾁ π Ӫ₯χᶎ Ϭΰθʻ τΣΪϥЫϼкТϮ˔Ѕχᵔ ψ ԁ̋ᾕ ╩

ρΰοʺϼжІϸиʾмзІᾁ Ϭ“Μʺ Ӫ₯ΥΚϥΤᶎ ΰθʻ 
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3. Ὣᴮ 

3.1. ПЕ ẔʾЫϼкТϮ˔ЅτΣΪϥTRPV4χ ᾝᶎ  

 ψαϛτʺПЕ ׂ⇔ τΣΪϥ TRPЎаКиχ ᾝϬ ϓθʻHuman protein atlas 

databaseˢwww.proteinatlas.org/ˣϬ ΰʺПЕ ׂ⇔ ˢ Ẕʺ Ẕʺ ⇔ ʺNK⇔

ʺB⇔ ʺT⇔ )τΣΪϥ27 χTRPЎаКиχmRNAᾝОЌ˔рϬʺЕжрІ

ϼзФЕ˔ЭД˔ЌϬṁτᾁ┤ʾᵔ ΰθʻ ⇔ RNA Д˔ЌϬ Μθ⇔ ϼжІЌ

˔ᵔ χὫᴮʺTRPV1ʺV2̋V4̋M2̋ M3̋ M4̋ M6̋ M7̋ M8̋ C6Υ ׂ⇔ π ᾝβϥ

ᴦ ΥꜘήϦθ Ϙ̒θ P̋BMCχ πϜΩϜ Μ Ϭ ϛϥ ẔϼжІЌ˔τΣΜοψʺ

TRPV2ʺV4̋M2̋ M4̋ M7χ ᾝΥᶎ ήϦθʻάϦϣχTRPЎаКиχϕρϭςψ Ẕ

ӟᵰχ ׂ⇔ τΣΜοϜ ᾝψᶎ ήϦθΥʺTRPV4ψ Ẕπχϙ Ӱ τ ᾝΰοΣ

Ϥ ʺ ϕ Τ χ ⇔ ϼ ж І Ќ ˔ τ Σ Μ ο ψ ᾝ Υ ⁮ ή Ϧ ο Μ σ Τ μ θ

ˢwww.proteinatlas.org/ENSG00000111199-TRPV4/immune+cellˣ̒  

ᾝОЌ˔рχ ₰χὫᴮʺTRPV4Υ ẔϬ Ӱ τṐ Ὲβϥᴦ Υ―ΠϣϦθ

χπʺϘγ ϛτʺПЕ ẔʾЫϼкТϮ˔ЅτΣΪϥTRPV4χ ᾝϬᶎ ΰθʻП

Е Ὤ ᶋ⇔ ˢPBMCxΤϣ ΰθ Ẕˢday0 Moˣ̋ ẔΤϣ ᴟ

ΰθM1ЫϼкТϮ˔Ѕτ ήϦϥGM-CSFЫϼкТϮ˔ЅˢGM-CSF Mű)ʺM2Ыϼк

ТϮ˔Ѕτ ήϦϥM-CSFЫϼкТϮ˔Ѕs M-CSF Mű)7̋ ḧ ΰθ Ẕs day7 

Mo)τΣΪϥTRPV4χmRNAᾝϬʺRT-qPCRϬ Μοᶎ ΰθʻζχὫᴮʺΜγϦχ

⇔ τΣΜοϜTRPV4χmRNAΥᾁ πΦθˢ 1A)ʻϘθ T̋RPV4χmRNAᾝ ψ

ẔϢϤ GM-CSFЫϼкТϮ˔ЅτΣΜο 6.6̋ M-CSFЫϼкТϮ˔Ѕπψ 6.9

‰Τμθʻ 

ΜοʺTRPV4χЌрОϼל ᾝϬᶎ βϥθϛʺϳϴІЌрУкАЕ Ϭ“μθʻ

Ẕ G̋M-CSFЫϼкТϮ˔Ѕ M̋-CSFЫϼкТϮ˔ЅχΜγϦτΣΜοϜTRPV4χ
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ᾝΥᶎ πΦθˢ 1B)ʻӟ χὫᴮϢϤʺПЕ Ẕʺ ẔϢϤ ᴟ ΰθЫϼ

кТϮ˔ЅτΣΜοTRPV4Υ ᾝΰοΜϥάρΥᶎ ήϦθʻ 
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1 TRPV4ᾝχᶎ  

(A) Ẕs day0 Moˣ̋7 Ẕs day7 Moˣ̋GM-CSFЫϼкТϮ˔Ѕs GM-CSF Műˣ̋
M-CSF ЫϼкТϮ˔ЅˢM-CSF MűˣτΣΪϥ TRPV4 mRNAᾝ χ ״ ʻ ψ 18s 
rRNAχ ᾝ π ΰθʻ* p < 0.05, Steel test, n=10 donors (B) Ẕˢday0 Moˣ̋ GM-
CSFЫϼкТϮ˔Ѕs GM-CSF Műˣ̋M-CSF ЫϼкТϮ˔Ѕs M-CSF MűτxΣΪϥTRPV4 
ˢ90 kDaˣρɓ-actinˢ40 kDaˣχϳϴІЌрУкАЕʻTRPV4ᾝχЪЅГϰУЀрЕк
˔иρΰο pcDNA3.1-TRPV4ˢHEK-TRPV4ˣ̋ КϹГϰУЀрЕк˔иρΰο pcDNA3.1-
emptyˢHEK-mockϬxЕжрІТϴϼЕΰθHEK293T⇔ жϱЈ˔ЕϬζϦηϦ► ΰθ  ̒
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3.2. ẔτΣΪϥTRPV4χᶨ ᴟψʺЂϱЕϸϱр ᾝϬ βϥ 

ẔʺЫϼкТϮ˔Ѕψᵰ ▼ὣτϢμοמ ЂϱЕϸϱрϬ βϥάρΥ ϣϦ

οΜϥ 44̒ ζάπʺTRPV4χᶨ ᴟΥЫϼкТϮ˔ЅχṐ Ὲʺ τЂϱЕϸϱр ᾝ

τ ΠϥֲốϬᶎΤϛϥθϛʺ ẔϬ Μοʺ20 χЂϱЕϸϱрϬ Ⱳτᾁ β

ϥάρχπΦϥBioplexϬ ΜοІϼз˔ИрϽϬ“μθʻ ẔϬTLRχзϹрЖs LPS̋

K3CpGʺPam3CSKʺpoly(I:C)ˣπ6Ⱳḧ▼ὣβϥρ ⱲτʺTRPV4χ Ӱ ᶨ ᴟ−πΚ

ϥGSK1016790Aπ▼ὣΰʺ ρ⇔ ᵔׁχ₤›ׁ χЂϱЕϸϱр Ϭ ΰθʻζ

χὫᴮʺGSK1016790AτϢϥTRPV4χᶨ ᴟψʺLPS̋Pam3CSKʺpoly(I:C)τϢμο

ήϦθ ΨχЂϱЕϸϱр ᾝϬ βϥἱΰϬᶎ ΰθˢ 4A̋ Bxʻζχ πϜʺLPS

τϢμο ήϦϥЂϱЕϸϱрτ ΰοΩϜ Ψ17 χЂϱЕϸϱрχ ᾝϬ β

ϥἱΰιμθ ζ̒άπ L̋PSτ ΰʺ τ ᴟ χ ΦΤμθמ ЂϱЕϸϱрπΚϥ

IL-1ɓʺIL-1ŬʺIL-6ʺTNFŬτνΜοʺELISAϬ ΜοϢϤ ⇔τ ᵔ ΰθʻBioplex

π ϣϦθםᾓὫᴮρ τ I̋L-1ɓᾝ ψTRPV4χᶨ ᴟ−πΚϥGSK1016790Aχ

Ӣ τᾚ ΰθʻϘθʺTRPV4χ ᵲ−πΚϥ HC067047χ τϢϤʺ

GSK1016790Aχ῟ᴮψ κ ήϦϥἱΰΥϙϣϦθˢ 2A)ʻϘθ I̋L-1ŬʺIL-6ʺTNFŬτ

νΜοϜIL-1ɓρ τʺGSK1016790AτϢϤʺ ᾝ Υ ήϦθʻΰΤΰʺHC067047

τϢϤζχ ῟ᴮΥ κ ήϦϥᾝ ψᶎ πΦσΤμθˢ 2B̋C̋ DxʻϘθʺζχ

∑χ⇔ Ϭᶎ ΰθΥʺᶆ − τϢϥ⇔ ♂ ψḢ╔ήϦσΤμθˢ 2Ex̒

άϦϣχὫᴮΤϣʺ ẔτΣΜοLPS▼ὣτϢμο ήϦϥIL-1ɓᾝ ψ T̋RPV4

ᶨ ᴟτϢμο ήϦϥάρΥꜘ€ήϦʺάχ῟ᴮψ⇔ τϢϤ αθᾝ πψσ

ΜάρΥꜘ€ήϦθʻζάπⱳτʺ Ẕ ЫϼкТϮ˔ЅτΣΪϥTRPV4ʝᴟΥ

IL-1ɓᾝτ ΰοςχϢΞσֲốϬẉϖβχΤϬᾁ ΰθʻ 
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4 ẔτΣΪϥЂϱЕϸϱр ᾝ χ ᾁ 

(A, B) ▼ὣϘθψ10 pg/ml LPSʺ1 ɛg/ml K3CpGʺ10 ɛg/ml Pam3CSKʺ10 ɛg/ml poly (I:C)
ρ100 ɛM GSK1016790AπζϦηϦ6Ⱳḧ▼ὣΰθ ẔχЂϱЕϸϱр ᾝ ϬˢAx
τꜘΰθ Ϙ̒θʺs Ax τꜘΰθ Ϭṁτʺ ▼ὣЂрФиτ βϥЂϱЕϸϱрйЦиχ
χП˔ЕЫАФˢBx πꜘΰθʻOOR˼ψᾁ ᾢᵦӟ ʺOOR<ψᾁ ᾢᵦӟᴞϬӪ

βϥʻ   
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2 ẔτΣΪϥTRPV4χᶨ ᴟψʺTh1ЂϱЕϸϱр ᾝϬ βϥ 

(A-D) ELISAπ ΰθ ẔτΣΪϥ(A) IL-1ɓʺ(B) IL-1Ŭ⁸(C) IL-6⁸(D) TNFŬχ ᾝ
ʻ ẔϬ30 ɛM HC067047π30 ΰθῇʺ10 pg/ml LPSρ(A) 1̋ 10̋100 ɛM 
GSK1016790Aʺ(B-D) 100 ɛM GSK1016790Aπ6Ⱳḧ▼ὣΰθʻ ψLPS ἪχЂϱ
Еϸϱр ᾝ τ βϥ π ΰθʻϽжТψ ״ Ϭꜘβʻ** p < 0.01,̌ p < 0.05, n.s.; 
not significant, Steel test, * v.s. LPS, # v.s. LPS+GSK1016790A, n=10 donors. (E) ẔϬ30 
ɛM HC067047π30 ΰθῇʺ10 pg/ml LPSρ 1̋ 10̋100 ɛM GSK1016790Aπ6Ⱳ
ḧ▼ὣΰθ∑χ⇔ ʻ Ẕψ A̋cridine Orange/Propidium Iodide Stainˢlogosּז ʺ
ἷ ʿF23001ˣϬ Μο ΰʺ⇔ Ϭὓ▄ΰθʻn=1 donor  
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3.3. ЫϼкТϮ˔ЅτΣΪϥTRPV4χṐ ᾝχᶎ  

 ψαϛτʺПЕЫϼкТϮ˔ЅΥTRPV4ϬṐ τ ᾝΰοΜϥΤʺCa2+ϱЮ˔ЅрϽ

τϢϤᶎ ΰθʻGM-CSFЫϼкТϮ˔ЅʺM-CSFЫϼкТϮ˔ЅχζϦηϦϬʺ0.01ʺ

0.1̋0.2̋1̋ 2̋ 10̋50 ÕMχGSK1016790Aπ▼ὣΰʺ⇔ +Ca2ל χ ᴟϬCa2+ὒΊ

ϱрЅϾ˔Ќ˔Ϭ ΜοḢ╔ΰθʻ ᴂỚ ΤϣʺGM-CSFΣϢόM-CSFЫϼкТϮ

˔ЅτΣΪϥEC50ψ ζ̋ϦηϦ0.66 ÕMΣϢό0.58 ÕMπΚμθs 3A̋Bx Ϙ̒θ s̋iRNA

Ϭ βϥάρπTRPV4ϬЛАϼЍϳрΰθЫϼкТϮ˔Ѕπψ 1̋0 ÕM GSK1016790Aτ

Ϣϥ⇔ Ca2+ χ Υ Ӫτ ήϦθˢ 4A-D̒xάχάρΤϣʺGSK1016790A

τϢϥ⇔ Ca2+ χ ψTRPV4Ӣ πΚϥρ―ΠϣϦθ ή̒ϣτ T̋RPV4χ ᵲ

−πΚϥHC067047Υ⇔ Ca2+ ϒ ΠϥֲốϬ ϓθʻGM-CSFΣϢόM-CSFЫϼ

кТϮ˔Ѕ τΣΜοʺ30 ÕM HC067047ΥGSK1016790AτϢϥ⇔ Ca2+ Ϭ

Ӫτ βϥάρΥϩΤμθˢ 5A-Dx40̒ άϦϣχД˔ЌψʺПЕЫϼкТϮ˔ЅΥ

Ṑ σ TRPV4Ϭ ᾝΰοΜϥάρϬꜘ€ΰοΜϥʻάϦϣχ⇔ τΣΪϥ TRPV4χ

Ṑ Ϭᾁ βϥθϛτʺTRPV4χᶨ ᴟΥLPSτϢμο ήϦθIL-1ɓᾝτ Πϥ

ֲốτνΜοᵔ ΰθ Ϙ̒γψ Ы̋ϼкТϮ˔ЅτΣΜοIL-1ɓϬ τ ᾝπΦϥLPS

ᾁ Ϭ“μθʻGM-CSFϘθψM-CSFЫϼкТϮ˔ЅϬʺ1 pg/ml, 10 pg/ml, 100 pg/ml, 1 

ng/ml, 10 ng/ml LPSπ6Ⱳḧ▼ὣΰʺ ΣϢό⇔ ᵔׁ χIL-1ɓϬELISAπ

ᾁ ΰθˢ 6A̋ BxʻζχὫᴮʺGM-CSFЫϼкТϮ˔Ѕψ Ӣ τIL-1ɓᾝ Υ

ᴥΰθʻԁ πʺM-CSFЫϼкТϮ˔Ѕπψ10 pg/mlχ χLPSτϜᴂ ΰʺIL-1ɓ

Ϭ ᾝΰθʻάϦϣχὫᴮϢϤʺЫϼкТϮ˔Ѕψ10 ng/ml LPSπ▼ὣΰʺЂϱЕϸϱр

ᾝϬ βϥάρρΰθʻ Μοʺ⇔ Ϭ 10 ng/ml LPSρ Ⱳτʺ1Ϙθψ 10 ÕM 

GSK1016790Aπ6ⱲḧẶ▼ὣΰʺ ΣϢό⇔ ᵔׁ χIL-1ɓϬELISAπᾁ

ΰθˢ 6C̋DxʻζχὫᴮʺGSK1016790AχΜγϦχ τΣΜοϜʺIL-1ɓᾝ ψ
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LPS ▼ὣⱲϢϤϜ Ӫτᾚ ΰθʻCa2+ϱЮ˔ЅрϽρ ELISAὫᴮχ―╔Ϭ― ΰʺ

₈ῇχםᾓψ10 ÕM GSK1016790AϬTRPV4χᶨ ᴟτ Μϥάρρΰθʻ 
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3 ⇔ Ca2+ Ϭṁ ρΰθЫϼкТϮ˔Ѕτ βϥTRPV4ʝ ᴟ−

GSK1016790Aχ50̋῟ᴮ ˢEC50x  

(A) GM-CSFϘθψ(B) M-CSFЫϼкТϮ˔ЅτΣΪϥGSK1016790Aˢ0.01, 0.1, 0.2, 1, 2, 10, 
50 ɛMχxEC50Ϭ ⇔̋ +Ca2 ל χ ᴥϬ βϥάρτϢμο▄ ΰθ f̒ura-2Ϭ Μ
οGSK1016790AτϢϥ⇔ Ca2+ Ϭ ΰθʻ ψ10 ɛM ϱϷЛЫϱЄрπ
ΰθⱲχ⇔ Ca2+ τϢμο ΰθ Д̒˔Ќψ ỡ ÑSEMπꜘΰθ 5̒0̋῟
ᴮ ˢEC50xχ ψʺGM-CSFЫϼкТϮ˔Ѕˢn=10-49, 2 donorsˣψ0.66 ɛMʺM-CSFЫ
ϼкТϮ˔Ѕˢn=6-90, 3 donorsˣψ0.58 ɛMρ▄ ήϦθʻ 
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4 GSK1016790AτϢϥЫϼкТϮ˔Ѕ⇔ +ϒχCa2ל ψTRPV4Ϭᵒβϥ 

(A) fura-2Ϭ Μο ΰθʺGM-CSFЫϼкТϮ˔ЅτΣΪϥ⇔ Ca2+ χ ᴟʻ⁷
ᴅ ψ10 ɛM GSK1016790Aρ10 ɛM ϱϷЛЫϱЄрϬ ᴥΰθⱲḧϬꜘΰοΜϥʻЀр
Ек˔иˢCtrlʺ⁷ḮˣΣϢόTRPV4ϬЛАϼЍϳрΰθˢTRPV4 KDʺ Ḯˣ⇔ τΣΪ
ϥЕй˔ІϬζϦηϦꜘβʻ (B) ˢAx π ϣϦθД˔ЌϬ ỡÑSEMπꜘΰθʻ ψ 10 
ɛM ϱϷЛЫϱЄрπ ΰθⱲχ⇔ Ca2+ τϢμο ΰθʻCtrlˀ n = 52, 
TRPV4 KDˀ n = 110, 2 donors. (C) fura-2Ϭ Μο ΰθM-CSFЫϼкТϮ˔ЅτΣΪϥ
⇔ Ca2+ χ ᴟ Ѐ̒рЕк˔иs Ctrl⁷̋Ḯ ΣxϢόTRPV4ϬЛАϼЍϳрΰθs TRPV4 
KD̋ Ḯ ⇔x τΣΪϥЕй˔ІϬζϦηϦꜘβ  ̒(D) ˢCx π ϣϦθД˔ЌϬ ỡÑSEM
πꜘΰθʻ10 ɛM GSK1016790AτϢϥ⇔ Ca2+ χ ᴟϬʺ10 ɛM ϱϷЛЫϱЄрτ
Ϣϥ⇔ Ca2+ χ ᴟπ ΰθʻCtrlˀ n = 29, TRPV4 KDˀ n = 6, 2 donors.  ** p < 
0.01, ΣϢό **** p < 0.0001, Mann-Whitney U test.  
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5 HC067047ψGSK1016790AτϢϥЫϼкТϮ˔Ѕ⇔ +ϒχCa2ל Ϭ ᵲβϥ 

(A) GM-CSF ЫϼкТϮ˔ЅϬ30 ɛM HC067047π ΰʺζχῇ10 ɛM GSK1016790A
π▼ὣΰθ∑χfura-2Ϭ Μο ΰθ⇔ Ca2+ χ ᴟ  ̒(B) ˢAx πꜘΰθД˔Ќ
χ ỡÑSEM̒GSK1016790AϘθψGSK1016790A + HC067047τϢϥ⇔ Ca2+ χ
ᴟψʺ10 ɛM ϱϷЛЫϱЄрτϢϥ⇔ Ca2+ χ ᴟπ ΰθʻn = 57, 1 donor. (C) 
M-CSF ЫϼкТϮ˔ЅϬ30 ɛM HC067047π ΰʺζχῇ10 ɛM GSK1016790Aπ▼
ὣΰθ∑χfura-2Ϭ Μο ΰθ⇔ Ca2+ χ ᴟ  ̒(D) ˢCx πꜘΰθД˔Ќχ
ỡÑSEM̒GSK1016790AϘθψGSK1016790A + HC067047τϢϥ⇔ Ca2+ χ ᴟψʺ
10 ɛM ϱϷЛЫϱЄрτϢϥ⇔ Ca2+ χ ᴟπ ΰθʻn = 14, 1 donor, **** p < 
0.0001, Mann-Whitney U test 
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6 ЫϼкТϮ˔ЅτΣΪϥGSK1016790A▼ὣψLPSτϢϤ ήϦϥIL-1ɓᾝϬ

βϥ 

(A, B) 1 pg/ml, 10 pg/ml, 100 pg/ml, 1 ng/ml, 10 ng/ml LPSπ6Ⱳḧ▼ὣΰθʺ(A) GM-CSF Ϙ
θψ (B) M-CSF ЫϼкТϮ˔ЅτΣΪϥ IL-1ɓ χ ᾝ Ϭ ELISA π ΰθʻϽжТ
ψ ״ Ϭꜘβʻ* p < 0.05, Steel test, vs ctrl, n=5 donors. (C, D) (C) GM-CSFϘθψ (D) M-
CSFЫϼкТϮ˔ЅτΣΪϥIL-1ɓχ ᾝ ϬELISAπ ΰθʻ⇔ Ϭ10 ng/ml LPSρ
1Ϙθψ10 ÕM GSK1016790Aπ6ⱲḧẶ▼ὣΰθʻ ψʺLPS ▼ὣⱲχIL-1ɓᾝ
τ βϥ π ΰθʻϽжТψ ״ Ϭꜘβʻ* p < 0.05, Steel test, n=5 donors. 
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3.4. ЫϼкТϮ˔ЅχTRPV4χᶨ ᴟψʺIL-1ɓᾝ Ϭᾚ ήδϥ 

 Μο T̋RPV4χᶨ ᴟΥЫϼкТϮ˔Ѕχ IL-1ɓᾝτ ΠϥֲốτνΜο ⇔τ

ϓϥθϛʺTRPV4χ ᵲ−Ϭ ΜθELISAᵔ Ϭ“μθʻGM-CSFʺM-CSFЫϼкТϮ˔

ЅχΜγϦτΣΜοϜGSK1016790AϬᴥΠϥάρτϢϤ L̋PSⱲ▼ὣⱲρ ᶓΰο Ӫ

τIL-1ɓᾝ Υ ήϦθˢ 7A̋ BxʻϘθʺ ẔπχὫᴮρ τάϦϣχ῟ᴮ

ψ30 ÕM HC067047τϢϤ κ ήϦϥἱΰΥϙϣϦθʻԁ πʺLPS▼ὣⱲτHC067047

π ΰοϜ IL-1ɓᾝ ψ LPS ▼ὣⱲρ ϩϣσΤμθˢ 7C̋ Dxʻ‰ χ

HC067047ψ TRPV4ӟᵰχ TRPЎаКиϜ τ ᵲβϥάρΥ ϣϦϥʻζάπʺ

TRPV4χ χ ᵲ−πΚϥGSK2193874Ϭ Μο χםᾓϬ“μθˢ 7E̋FxʻζχὫ

ᴮʺΜγϦχЫϼкТϮ˔ЅτΣΜοϜ1 ÕM GSK2193874ψTRPV4χᶨ ᴟτϢϥIL-1ɓ

ᾝ ῟ᴮϬ κ βἱΰΥϙϣϦθ Ϙ̒θLPSρGSK2193874χϙϬ ΰοϜIL-1ɓ

ᾝ ψ LPS ▼ὣⱲρ ϩϣσΜάρΥ ΤμθʻϘθʺάχ∑χ⇔ Ϝᶎ

ΰθˢ 7G̋ HxʻάϦϣχὫᴮϢϤʺTRPV4χᶨ ᴟψЫϼкТϮ˔ЅτΣΜο LPSτ

ϢϤ ήϦϥIL-1ɓᾝϬ βϥάρΥếΨꜘ€ήϦθʻ 

 ẔτΣΪϥTRPV4χᶨ ᴟψ Ͼ̋ЯϸϱрϞTh2ЂϱЕϸϱрϬḯϚ χЂϱ

Еϸϱр ᾝϬ βϥἱΰΥϙϣϦθˢ 4)ʻζάπʺЫϼкТϮ˔ЅχЂϱЕϸϱр

ᾝτΣΪϥ TRPV4χ ᶤϬ ⇔τ ϥθϛʺΌמ IL-10ʺϾЯϸϱрπΚϥ IL-8ʺ

Th2ЂϱЕϸϱрπΚϥIL-13τνΜοELISAτϢμο ᵔ ΰθʻIL-10ψʺM2Ы

ϼкТϮ˔ЅΥ‰ ᾝβϥΌמ ЂϱЕϸϱрπΚϥʻⱧ τ ήϦθ ϤʺM1ἷπ

ΚϥGM-CSFЫϼкТϮ˔Ѕπψϕρϭςᾁ πΦσΤμθˢ 8A)ʻԁ π M̋2ἷπΚ

ϥM-CSF ЫϼкТϮ˔Ѕπψʺ24Ⱳḧχ10 ng/ml LPS▼ὣτϢϤʺIL-10Υ ᾝΰθˢ

8Bx̒ Ϙθʺ10 ÕM GSK1016790Aχ Ⱳ▼ὣτϢϤ IL-10ᾝ ψ Ӫτᾚ ΰθʻΰΤ

ΰ ά̋χ῟ᴮψHC067047G̋SK2193847χΜγϦχ ᵲ−τϢμοϜ κ ήϦσΤμθʻ

ⱳτ Ͼ̋ЯϸϱрπΚϥIL-8ʺTh2ЂϱЕϸϱрπΚϥIL-13χ ᾝτνΜοϜ ϓθʻIL-
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8χ ᾝ ψ T̋RPV4χᶨ ᴟτḩϩϣγLPS ▼ὣⱲρ₯ΥσΤμθs 8C̋D) I̒L-

13ψʺΜγϦχЫϼкТϮ˔ЅτΣΜοϜ LPS▼ὣϬΰοϜᾁ πΦσΤμθˢ 8E̋

F) ά̒ϦϣχὫᴮϢϤ Ы̋ϼкТϮ˔ЅτΣΪϥTRPV4χᶨ ᴟψ L̋PSτ ήϦϥIL-

1ɓϬ Ӱ τ ΰοΜϥρ―ΠϣϦθʻ 

 TRPV4χᶨ ᴟ−πΚϥGSK1016790Aψ‰Μ Ӱ ϬⱱνΥʺTRPV4χ ᵲ−πΚϥ

HC067047ʺGSK2193874ψ‰ ⱲτΣΜο χTRPЎаКиτϜ⌠ βϥάρΥ

ϣϦοΜϥ 45,46I̒L-1ɓᾝϬ βϥ῟ᴮΥTRPV4χᶨ ᴟτϢϥϜχπΚϥΤϬᶎ β

ϥθϛτʺПЕTRPV4ϬЌ˔ϿАЕρβϥsiRNAϬ ΜοʺЫϼкТϮ˔ЅχTRPV4Ϭ

ЛАϼЍϳрΰθˢ 9A̋Bxʻ Ќ˔ϿАЕsiRNAϬ ΰθ⇔ ˢctrlˣρTRPV4ϬЛ

АϼЍϳрΰθ⇔ ˢTRPV4 KDˣϬ ᶓβϥρʺςκϣχЫϼкТϮ˔ЅτΣΜοϜʺ

TRPV4 KD⇔ πψʺ10 ÕM GSK1016790A ϬᴥΠθ∑χLPSτϢϤ ήϦϥIL-1ɓᾝ

Υ Ӫτ ᴥΰθˢ 9C̋Dxʻԁ πʺLPS ▼ὣⱲχIL-1ɓᾝ ψ ᴟΰσΤμ

θʻTRPV4 KD⇔ πϜʺIL-1ɓ▀ Υ ήϦϥ῟ᴮΥϙϣϦθΥʺЛАϼЍϳрΰΦϦ

σΤμθTRPV4τϢϥάρΥ―ΠϣϦϥʻϘθʺM-CSFЫϼкТϮ˔ЅΥ ᾝβϥIL-10

τνΜοϜ χםᾓϬ“μθʻctrl⇔ τΣΜοʺ ▼ὣⱲρLPS+GSK1016790Aπ▼ὣ

ΰθ∑χ IL-10ᾝ τ Ӫ₯ψᾋϣϦσΤμθʻϘθʺctrl⇔ ρ TRPV4 KD⇔ ḧπ

LPS+GSK1016790A▼ὣⱲχIL-10ᾝ Ϭ ᶓΰοϜʺ Ӫσ₯ψσΤμθˢ 9Ex̒ ά

ϦϣχὫᴮτϢϤ G̋M-CSFЫϼкТϮ˔Ѕ M̋-CSFЫϼкТϮ˔ЅχΜγϦτΣΜοϜʺ

LPSτ ήϦϥ IL-1ɓᾝψ TRPV4χᶨ ᴟτϢϤ ήϦʺάχᾝ ψ IL-1ɓӰ

πΚϥάρΥꜘ€ήϦθʻ 

άάπ TRPV4ψ Ca2+ ᵃ χ‰Μ ϱϷрЎаКиπΚϥʻ⇔ Ca2+Ϭ

BAPTA-AMπϺй˔ЕβϥάρπʺGSK1016790AτϢϥ IL-1ɓᾝϒχֲốϬᾁ ΰθʻ

ζχὫᴮʺЫϼкТϮ˔ЅϬCa2+ϱϷрϺй˔Ќ˔BAPTA-AMπ βϥρʺ ΰσΤ

μθϜχρ ᶓΰʺLPS ▼ὣⱲχ IL-1ɓχ ᾝΥ Ӫτᾚ ΰθˢ 10x̒ ԁ πʺ
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GSK1016790AτϢϤ IL-1ɓᾝΥ ήϦϥἱΰψ BAPTA-AMτḩϩϣγᶎ ήϦ

θʻάχὫᴮΤϣʺIL-1ɓχ ᾝτψʺ σ⇔ Ca2+ϱϷр Υ πΚϥάρΥꜘ

€ήϦθʻ 

άϦϣχὫᴮτϢϤ П̋ЕM1ЫϼкТϮ˔Ѕ M̋2ЫϼкТϮ˔ЅχΜγϦτΣΜοϜʺ

TRPV4χᶨ ᴟψLPSτϢϤ ήϦϥIL-1ɓᾝϬ βϥάρΥếΨꜘ€ήϦθʻ  
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7 ЫϼкТϮ˔ЅτΣΪϥTRPV4χᶨ ᴟψʺIL-1ɓᾝϬ βϥ 

(A-F) ELISAπ ΰθGM-CSFϘθψM-CSFЫϼкТϮ˔ЅτΣΪϥIL-1ɓχ ᾝ ʻ
(A, B) ⇔ Ϭ30 ɛM HC067047π30ḧ ΰθῇ 1̋0 ng/ml LPSρ10 ɛM GSK1016790A
π6Ⱳḧ▼ὣΰθʻn=10 donors. (C, D) 30 ɛM HC067047π30ḧ ΰθῇʺ10 ng/ml 
LPSπ 6Ⱳḧ▼ὣΰθʻn=7 donors. (E, F) 1 ɛM GSK2193874π 30ḧ ΰθῇʺ10 
ng/ml LPSρ10 ɛM GSK1016790Aπ6Ⱳḧ▼ὣΰθʻn=10 donors. ϽжТψ ״ Ϭꜘβʻ
* p < 0.05 ΣϢό ** p < 0.01, ## p < 0.01, * v.s. LPS, # v.s. LPS+GSK1016790A, n.s.; not 
significant, Steel test (G, H) (G) GM-CSFЫϼкТϮ˔Ѕʺ(H) M-CSFЫϼкТϮ˔ЅτΣΪ
ϥ⇔ ʻЫϼкТϮ˔Ѕψʺ30 ɛM HC067047Ϙθψ1 ɛM GSK2193874π30
ΰθῇʺ10 ng/ml LPSρ 10 ɛM GSK1016790Aπ 6Ⱳḧ▼ὣΰθʻReadyProbesÊ Cell 
Viability Imaging KitˢTharmo Fisherּז ἷ̋ ʿR37609πx ΰ ⇔̋ Ϭὓ▄ΰθʻ
ϽжТψ ỡ ˶SEMϬꜘβʻn=3 donors 
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8 ЫϼкТϮ˔ЅτΣΪϥTRPV4χᶨ ᴟΥʺЂϱЕϸϱр ᾝτ Πϥֲố 

ELISAπ ΰθGM-CSFϘθψM-CSFЫϼкТϮ˔ЅτΣΪϥ(A, B) IL-10ʺ(C, D) IL-
8̋ (E, F) IL-13χ ᾝ ʻ30 ɛM HC067047Ϙθψ1 ɛM GSK2193874χΜγϦΤπ⇔ Ϭ30
ḧ ΰθῇʺ10 ng/ml LPSρ10 ɛM GSK1016790Aπ24Ⱳḧ▼ὣΰθʻϽжТψ ״
Ϭꜘβʻ* p < 0.05 ΣϢό ** p < 0.01, n.s.; not significant, Steel test, IL-10, IL-8; n=10 donors, 
IL-13; n=4 donors.  
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9 TRPV4ϬЛАϼЍϳрΰθЫϼкТϮ˔ЅτΣΪϥЂϱЕϸϱр ᾝ  

(A, B) ЀрЕк˔иsiRNAΣϢόTRPV4 siRNAπ ΰθ(A) GM-CSFЫϼкТϮ˔ЅϘ
θψ(B) M-CSFЫϼкТϮ˔ЅτΣΪϥTRPV4 mRNAχ ᾝ R̒T-qPCRτϢϤ ΰθʻ
ϽжТψ ״ Ϭꜘβʻ** p < 0.01Ϙθψ*** p < 0.001, Mann-Whitney U test. GM-CSF Mű: 
n=6 donors, M-CSF Mű; n=9 donors. (C, D) ЀрЕк˔иsiRNAˢctrlˣΣϢόTRPV4 siRNA
ˢTRPV4 KDˣπ ΰθ(C) GM-CSFϘθψ(D) M-CSFЫϼкТϮ˔ЅτΣΪϥIL-1ɓ
ᾝ ʻ⇔ Ϭ10 ng/ml LPSρ10 ÕM GSK1016790Aπ6ⱲḧẶ▼ὣΰʺELISAϬ Μοᾁ
ΰθʻϽжТψ ״ Ϭꜘβʻ* p < 0.05, ** p < 0.01,*** p < 0.001, **** p < 0.0001, n.s.; not 
significant, Holm-Sidak's multiple comparisons test, n=10 donors. (E) ЀрЕк˔иsiRNAˢctrlˣ
ΣϢόTRPV4 siRNAˢTRPV4 KDˣπ ΰθM-CSFЫϼкТϮ˔ЅτΣΪϥIL-10ᾝ
ʻ⇔ Ϭ10 ng/ml LPSρ10 ÕM GSK1016790Aπ24Ⱳḧ▼ὣΰʺELISAϬ ΜοIL-10
Ϭᾁ ΰθʻϽжТψ ״ Ϭꜘβʻ n=10 donors. ϽжТψ ״ Ϭꜘβʻ** p < 0.01,*** 
p < 0.001, **** p < 0.0001, n.s.; not significant, Holm-Sidak's multiple comparisons test, n=10 donors. 
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10 BAPTA-AMⱲτΣΪϥЫϼкТϮ˔ЅτϢϥIL-1ɓᾝ  

(A) GM-CSFϘθψ (B) M-CSFЫϼкТϮ˔ЅτΣΪϥ IL-1ɓ χ ᾝ Ϭ ELISAπ
ΰθʻ⇔ Ϭʺ2.5 ÕM BAPTA-AMπ 30 ΰθῇʺ10 ng/ml LPSʺ10 ÕM 

GSK1016790Aπ 6ⱲḧẶ▼ὣΰθʻ ψʺLPS ▼ὣⱲχ IL-1ɓᾝ τ βϥ π
ΰθʻϽжТψ ״ Ϭꜘβʻ** p < 0.01, Turkeyôs test, n=5 donors. 
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3.5. TRPV4χᶨ ᴟψʺIL-1ɓχmRNAᾝʺΣϢόʺNLRP3χЌрОϼל

ᾝϬ βϥ 

ⱳτʺTRPV4χᶨ ᴟΥςχϢΞτΰο IL-1ɓχ ᾝϬ ΰοΜϥχΤʺζχЮϸИ

ЇЭϬᵔ βϥθϛτʺRT-qPCRϬ ΜοIL-1ɓχmRNAᾝ Ϭ ϓθʻζχὫᴮʺ

GM-CSFЫϼкТϮ˔ЅʺM-CSFЫϼкТϮ˔ЅχΜγϦτΣΜοϜʺTRPV4χᶨ ᴟ−

πΚϥ GSK1016790Aχ τϢϤ IL-1ɓχ mRNAψ Ӫτᾚ ΰθˢ 11A̋BxʻϘ

θʺTRPV4χ ᵲ−πΚϥ HC067047χ ψʺάχ῟ᴮϬ κ βἱΰϬꜘΰθʻή

ϣτʺάχ῟ᴮψЫϼкТϮ˔Ѕχ ἄ⇔ πΚϥПЕ ẔτΣΜοϜᾋϣϦθˢ

11Cx̒άϦϣχὫᴮτϢϤʺTRPV4ʝᴟψmRNAᾝχ ᵬπIL-1ɓᾝϬ βϥά

ρΥꜘ€ήϦθʻ 

 χIL-1ɓЌрОϼלψ N̋LRТϮЬз˔πΚϥpyrin-domain-containing 3ˢNLRP3ˣ

ρCaspase-1ΤϣσϥϱрТжЫЊ˔ЭτϢμο ήϦʺ βϥʻζάπ T̋RPV4χᶨ

ᴟΥNLRP3ρPro-Caspase-1χ ᾝϬ ῈβϥΤ ϳ̋ϴІЌрУкАЕ Ϭ Μοᾁ ΰ

θˢ 12Ax̒GM-CSFϘθψM-CSFЫϼкТϮ˔ЅτΣΜοʺNLRP3χ ᾝ ψLPS

▼ὣⱲτ ϓοʺGSK1016790AϬᴥΠϥάρτϢμο Ӫτᾚ ΰθˢ 12B̋CxʻϘ

θʺάχ῟ᴮψ HC067047χ τϢϤֿפϘϥἱΰΥϙϣϦθʻM-CSFЫϼкТϮ˔Ѕ

τΣΪϥ Pro-Caspase-1ψʺGSK1016790AτϢϤ LPS ▼ὣⱲϢϤϜ Ӫτᾚ ΰ

θΥ G̋M-CSFЫϼкТϮ˔Ѕπψᾚ βϥἱΰψᾋϣϦθϜχχʺ Ӫ₯ψ ϛϣϦσΤ

μθˢ 12D̋Exʻ 

άϦϣχὫᴮϢϤʺTRPV4χᶨ ᴟψIL-1ɓ mRNAτᴥΠʺNLRP3χЌрОϼל ᾝϬ

βϥάρτϢϤIL-1ɓχ ᾝϬ ΰοΜϥάρΥ Τμθʻ 
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11 TRPV4χᶨ ᴟψʺЫϼкТϮ˔Ѕρ ẔτΣΪϥIL-1ɓ mRNAχ ᾝϬ

βϥ 

RT-qPCRπ ΰθ(A) GM-CSFϘθψ(B) M-CSFЫϼкТϮ˔Ѕʺ(C) ẔτΣΪϥ
IL-1ɓχmRNAᾝйЦиʻЫϼкТϮ˔Ѕψʺ30 ɛM HC067047π30 ΰθῇʺ10 
ng/ml LPSΣϢό10 ɛM GSK1016790Aπ6Ⱳḧ▼ὣΰθʻ Ẕψʺ30 ɛM HC067047π
30 ΰθῇʺ10 pg/ml LPSΣϢό100 ɛM GSK1016790Aπ6Ⱳḧ▼ὣΰθʻGAPDH 
mRNAᾝ π ΰʺLPS ▼ὣἪχIL-1ɓ/GAPDHτ βϥ π ΰθʻϽжТψ
״ Ϭꜘβʻ** p < 0.01, # p < 0.05 ΣϢό ## p < 0.01, * v.s. LPS, # v.s. LPS+GSK1016790A, 
n.s.; not significant, Steel test, n=10 donors 
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12 TRPV4χᶨ ᴟψʺЫϼкТϮ˔ЅτΣΪϥNLRP3χ ᾝϬ βϥ 

(A) GM-CSFϘθψM-CSFЫϼкТϮ˔ЅτΣΪϥNLRP3ˢ110 kDaˣ̋Caspase-1ˢ48 kDaˣ
ΣϢόɓ-Actinˢ40 kDaχxϳϴІЌрУкАЕ ⇔̒ ψ30 ÕM HC067047π30 ῇʺ
10 ng/ml LPSρ10 ÕM GSK1016790Aπ6Ⱳḧ▼ὣΰθʻ (B-E) ImageJϬ Μο ᴟΰθ
ˢAx χНрЖế ʻ ψʺɓ-actinế π ΰʺLPS Ἢτ βϥ π ΰθʻϽжТ
ψ ״ Ϭꜘβʻ* p < 0.05, n.s.; not significant, Steel test, n=5 donors. 
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3.6. TRPV4χᶨ ᴟψNF-əBЄϽЗиϬ βϥ 

 IL-1ɓρ NLRP3 χ ᾝψ ּאԍ◓πΚϥNF-əB ᶨ τϢμο ῈήϦοΣϤʺζχᶨ

ψ JNK Ϟ cAMP-CREB ЄϽЗиσςχὊ ρχϼкІЕ˔ϼτϢμοᾗ τ ῈήϦ

οΜϥ 47ï49ʻζάπʺTRPV4 χᶨ ᴟΥάϦϣχЄϽЗи Ὂ ʺΚϥΜψ ԍ◓Ϭאּ

ῈΰοΜϥΤςΞΤϬ ϓθ Ϙ̒γψПЕ TLR4aM̋D2̋CD14 Ϭῷ ᾝβϥ HEK293 

⇔ τTRPV4Ϭᵃ ᾝήδʺNF-əBʺNFAT̋PU.1ʺIRF5ʺAP-1ʺCREBʝ Ϭ ϓϥθ

ϛиЄТϴж˔ЉϯАЈϱϬ“μθ 50,516̒νχ ԍ◓χΞκאּ N̋F-əBN̋FAT̋PU.1I̋RF5

χᶨ ᴟψʺLPS ▼ὣⱲρ ᶓΰοʺGSK1016790AρLPSχ Ⱳ▼ὣⱲτ Ӫτ ᴟ

ΰθˢ 13A-Fˣ̒ τʺNFAT̋PU.1ʺIRF5ʝψGSK1016790AτϢϤᶨ Υ ΰθΥ

ˢ 13B-Dˣ̋ τ NF-əBᶨ ψ Ӫτ ήϦθˢ 13Ax̒ọ Μάρτʺ τ

ΰοβϓοχ ԍ◓ᶨאּ ψ TRPV4χᵃ ᾝτϢϤ ήϦθʻάϦϣχὫᴮΤϣʺ

TRPV4χᶨ ᴟψ N̋FAT̋PU.1ʺIRF5Ϭᶨ ᴟβϥԁ πʺNF-əBЄϽЗиϬ βϥά

ρΥꜘ€ήϦʺNF-əBЄϽЗиχ Υ IL-1ɓᾝχ ϬԏΦṞάβᴦ Υ―ΠϣϦ

θʻήϣτʺNF-əBʺNFAT χᶨ ΥʺTRPV4ᵲτϢϤ ᴟβϥχΤϜ ϓθʻLPS▼ὣ

τHC067047Ϭ βϥρ L̋PS ▼ὣρ ᶓΰοNFATʝ ψ ᴞβϥἱΰτΚμθ

ΥʺNF-əBᶨ ψϕρϭς ᴟΰσΤμθˢ 14x̒  

TRPV4ʝ ᴟτϢϥ NF-əBχ ᶨאּ χ ЮϸИЇЭϬϢϤ ⇔τ ᵔβϥθϛʺ

NF-əBЄϽЗиτḩϩϥԍ◓χЕ˔Ќи ᾝ ΣϢόзр▒ᴟ ᾝ ϬʺЫϼкТϮ˔

ЅτΣΜοⱲḧӢ τ ϓθʻGM-CSFϘθψ M-CSFЫϼкТϮ˔ЅϬʺ10 ng/ml LPS

ρ10 ÕM GSK1016790Aπ Ⱳ▼ὣΰʺIəBŬρNF-əB p-65χ ΣϢόζϦϣχзр▒ᴟ

χЌрОϼל ᾝϬϳϴІЌрУкАЕ π ϓθ ᾓχὫᴮם̒ G̋M-CSFЫϼкТϮ˔

ЅρM-CSFЫϼкТϮ˔Ѕπψʺᶆԍ◓χ ᾝОЌ˔рτӸΜΥḢ╔ήϦθʻM-CSFЫϼ

кТϮ˔ЅπψʺIəBŬρNF-əB p-65χ ᾝψLPS▼ὣΤϣ15ῇτḢ╔ήϦθˢ 15A

֒ ˣ̒ ԁ ʺGM-CSFЫϼкТϮ˔ЅπψʺM-CSFЫϼкТϮ˔Ѕρ ᶓΰοʺᶨ ᴟχ
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ЌϱЬрϽψ ΨʺζχС˔ϼψ30ῇӟ‭πΚμθˢ 15A₮ ˣ̒ ζάπʺTRPV4χ

ᶨ ᴟΥ NF-əBὊ χςχ ᵬτ Φʺᶨ Ϭ ΰοΜϥχΤ ὓᵔ Ϭ“μθʻζχ

ὫᴮʺΜγϦχЫϼкТϮ˔ЅτΣΜοϜʺGSK1016790AτϢϤʺLPS▼ὣτϢϤ ή

Ϧϥ IəBŬρ p-65χзр▒ᴟΥ Ӫτ ήϦϥάρΥ Τμθˢ 15B-Eˣ̒ άϦϣχὫ

ᴮϢϤʺTRPV4ψNF-əBὊ χзр▒ᴟ ϬԏΦṞάβάρτϢϤʺNF-əBᶨ Ϭ

βϥᴦ Υ―ΠϣϦθʻ 

 иЄТϴж˔ЉϯАЈϱϬ Μθᵔ τϢϤ T̋RPV4χᶨ ᴟψʺNF-əBὊ Ϭ β

ϥԁ πʺJNK-NFATЄϽЗиϬᶨ ᴟβϥάρΥꜘ€ήϦθˢ 13̋15x̒ NFATχᶨ

ψʺзр▒ᴟρ зр▒ᴟχНжрІτϢμο ῈήϦοΜϥάρΤϣʺTRPV4ΥϺЗ˔

ЉϘθψШІТϮЌ˔Љᶨ Ϭ ΰοΜϥᴦ ΥΚϥρ―ΠθʻZaccor ϣψʺTRPV4 

χᶨ ᴟτϢϥCa2+ χ ΥʺШІТϮЌ˔ЉπΚϥϸиЄИв˔зрϬᶨ ᴟβϥάρ

Ϭ ⁮ΰοΜϥ 34 ̒ζάπ ϸ̋иЄИв˔зрχ Ӱ ᵲ−πΚϥFK506Ϭ Μ T̋RPV4

ᶨ ᴟτϢμο ήϦϥ῟ᴮϬ ᵲπΦϥΤςΞΤםᾓΰθ Ϙ̒γψ и̋ЄТϴж˔Љϯ

АЈϱτϢϤʺϸиЄИв˔зрχ ᵲΥTRPV4ʝᴟτϢϤ ήϦϥNFATχᶨ ᴟ

Ϭ ᵲβϥΤϬםᾓΰθ ζ̒χὫᴮ F̋K506τϢϥϸиЄИв˔зр ᵲψ G̋SK1016790A

τϢϥNFATʝ χ ᴥϬ Ӫτ ᴞήδϥάρΥᶎ ήϦθˢ 16Ax̒ ΜοʺЫϼк

ТϮ˔ЅτΣΜοʺϸиЄИв˔зрχ ᵲΥʺGSK1016790AτϢϥ IL-1ɓᾝ ῟ᴮ

Ϭ κ βάρΥπΦϥΤϬםᾓΰθ ζ̒χὫᴮ F̋K506G̋SK1016790AL̋PSχẶ▼ὣψʺ

LPS Ⱳρ ᶓΰο IL-1ɓᾝ τ Ӫσ₯Υ ϛϣϦσΜάρʺϘθʺLPSρ

GSK1016790AχẶ▼ὣἪρ ᶓΰʺIL-1ɓᾝ Υ Ӫτ ᴥβϥάρΥᶎ ήϦθˢ

16B̋Cx ά̒χὫᴮϢϤϸиЄИв˔зрχ ᵲψTRPV4ʝᴟτϢϥNFATʝ ᴟρIL-

1ɓᾝ ῟ᴮϬ κ βάρΥ ΤμθʻάϦϣχὫᴮϢϤʺTRPV4ʝᴟτϢϥCa2+

ψ ϸ̋иЄИв˔зрχᶨ ᴟϬ βϥάρΥꜘ€ήϦθ N̒F-əBὊ χ ῈτΣΪ

ϥFK506χ σ῟ᴮϬᾁ βϥάρψπΦσΤμθϜχχ T̋RPV4-ϸиЄИв˔зр
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Ὂ ΥΜΨνΤχЄϽЗи Ὂ Ϭ ῈβϥάρπʺIL-1ɓᾝϬ ῈΰοΜϥᴦ Υ

ꜘ€ήϦθʻ 
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13 иЄТϴж˔ЉϯАЈϱ Ϭ Μθ ԍ◓ᶨאּ χ  

(A) NF-əBʺ(B) NFAT̋(C) PU.1ʺ(D) IRF5ʺ(E) AP-1ʺ(F) CREBτᴂ ΰNanoLucиЄТϴ
ж˔ЉϬ ᾝβϥЦϼЌ˔Ϭ ΰθ 293/hTLR4-MD2-CD14⇔ χʺиЄТϴж˔Љᶨ
Ϭꜘβ Ѐ̒рЕк˔иρΰοTKФкЯ˔Ќ˔τᴂ ΰfireflyиЄТϴж˔ЉϬ ᾝβϥЦ
ϼЌ˔Ϭ ΰθʻTRPV4Ϭế ᾝήδϥθϛ p̋cDNA3.1-TRPV4ˢTRPV4ˣϘθψἋЦ
ϼЌ˔ˢctrlˣϬẶ ΰθʻӹ ◓ χ ʺ1 Õg/ml LPSρ50 ÕM GSK1016790Aπ24
Ⱳḧ▼ὣΰθʻ ψ fireflyᶨ τ βϥᶆ ԍ◓ᶨאּ χ ʻϽжТψ ״ Ϭꜘ
βʻ* p < 0.05 ΣϢό ** p < 0.01, n.s.; not significant, Tukey-Kramer test, n=6 
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14 TRPV4χ ᵲψʺNFATʝ Ϭ ᵲβϥΥNF-əBᶨ τֲốΰσΜ 

(A) NF-əBϘθψ(B) NFATτᴂ ΰ N̋anoLucиЄТϴж˔ЉϬ ᾝβϥЦϼЌ˔Ϭ ΰ
θ 293/hTLR4-MD2-CD14⇔ τΣΪϥʺиЄТϴж˔Љᶨ ϬꜘβʻЀрЕк˔иρΰο
TKФкЯ˔Ќ˔τᴂ ΰʺfireflyиЄТϴж˔ЉϬ ᾝβϥЦϼЌ˔Ϭ ΰθʻTRPV4
Ϭế ᾝήδϥθϛ p̋cDNA3.1-TRPV4ˢTRPV4ϘxθψἋЦϼЌ˔s ctrlϬxẶ ΰθʻ
ῇʺ1 Õg/ml LPSρ50 ÕM HC067047π24Ⱳḧ▼ὣΰθʻ ψfireflyиЄТϴж˔Љ

ᶨ τ βϥ ʻϽжТψ ״ Ϭꜘβʻn=2 donors. 
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15 TRPV4χᶨ ᴟψЫϼкТϮ˔ЅτΣΪϥIəBŬρNF-əBχзр▒ᴟϬ βϥ 

(A) GM-CSFϘθψM-CSFЫϼкТϮ˔ЅτΣΪϥзр▒ᴟΣϢό IəBŬˢ39 kDaˣ̋ NF-
əBs65 kDaˣ̋ ΣϢόɓ-Actinˢ40 kDaˣ ᾝ χϳϴІЌрУкАЕʻЫϼкТϮ˔ЅϬ10 
ng/ml LPSϘ̋θψ10 ng/ml LPS+10 ÕM GSK1016790Aπ15 3̋0 1̋Ⱳḧ 6̋Ⱳḧʺ
24Ⱳḧ▼ὣΰθ  ̒(B-E) ImageJЊТЕϳϴϯπ ΰθs Ax χНрЖế Ϭꜘβ (̒B) IəBŬ
зр▒ᴟ ˢp/total IəBŬˣ̋(C) NF-əBзр▒ᴟ ˢp/total NF-əBˣ̋(D) IəBŬˢIəBŬ/ɓ-Actinˣ̋
ΣϢό(E) NF-əBˢNF-əB/ɓ-Actinχxᶆ Ϭꜘβ ᶆ̒Ἢχ ψβϓοΩ Ϭ1ρβϥ
π ΰθʻ Ϧ ϽжТψ ỡ ˶SEMϬꜘβʻ* p < 0.05, Wilcoxon signed-rank test, one-
sided, n=4 donors. 
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16 TRPV4χᶨ ᴟψϸиЄИв˔зрᶨ ᴟϬᵒΰοIL-1ɓᾝϬ βϥ 

(A) NFATτᴂ ΰ NanoLucиЄТϴж˔ЉϬ ᾝβϥЦϼЌ˔Ϭ ΰθ 293/hTLR4-
MD2-CD14⇔ τΣΪϥʺиЄТϴж˔Љᶨ Ϭꜘβʻ⇔ τψʺЀрЕк˔иρΰοTK
ФкЯ˔Ќ˔τᴂ ΰʺfireflyиЄТϴж˔ЉϬ ᾝβϥЦϼЌ˔ρ pcDNA3.1-TRPV4Ϭ
Ặ ΰθῇʺ50 ɛM GSK1016790AΣϢό1 nM FK506π24Ⱳḧ▼ὣΰθʻ ψfirefly
иЄТϴж˔Љᶨ π ΰʺGSK1016790AἪτ βϥ π ΰθʻ ϽжТψ
״ Ϭꜘβʻ* p < 0.05 ΣϢό ** p < 0.01, Tukey-Kramer test, n=4. (B, C) ELISAπ
ΰθ(B) GM-CSFϘθψ(C) M-CSFЫϼкТϮ˔ЅτΣΪϥ IL-1ɓᾝ ʻ⇔ ψʺ1 nM 
FK506π30ḧ ΰθῇ 1̋0 ng/ml LPSρ10 ÕM GSK1016790Aπ6ⱲḧẶ▼ὣΰθʻ
ϽжТψ ״ Ϭꜘβʻ* p < 0.05 ΣϢό ** p < 0.01; Steel test, ## p < 0.01; paired T test 
(LPS+GSK1016790A v.s. LPS+GSK1016790A+FK506), n.s.; not significant, n=7 donors. 
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3.7. TRPV4χᶨ ᴟψ ẔΤϣM1ЫϼкТϮ˔Ѕϒχ ᴟϬ βϥ 

TRPV4ψ ẔʺЫϼкТϮ˔Ѕχ πיּ ᾝΥᶎ ήϦοΣϤʺζχ ᾝ ψЫϼ

кТϮ˔Ѕ ᴟτ Μ ᴥβϥʻ ẔΤϣЫϼкТϮ˔Ѕϒχ ᴟτTRPV4Υḩ ΰ

οΜϥχΤϬ ϓϥθϛτʺ ẔϬGM-CSFϘθψM-CSFϬḯϚ π7 ḧ

ΰʺGM-CSFЫϼкТϮ˔ЅˢM1ἷˣϘθψM-CSFЫϼкТϮ˔ЅˢM2ἷˣϬ ᴟ

ΰθʻ χ∑ʺTRPV͐ʝ ᴟ−Ϭ ⱲτᴥΠʺ ᴟϒχֲốϬ ϓθʻ 

GM-CSFЫϼкТϮ˔ЅψḮΨῲΥμθἹ ϬꜘΰʺM-CSFЫϼкТϮ˔Ѕψʺ τ⇔

Ψ όθ⇔ τ ᴟΰθˢ 17x̒ TRPV4χᶨ ᴟ−πΚϥGSK1016790AϬ ᴥΰο

ΰθ⇔ πψʺ τ GM-CSFЫϼкТϮ˔ЅτΣΜοḮΨῲΥμοΜϥ⇔ ψᾚ ΰʺ

ᴟΥ ήϦοΜϥάρΥꜘ€ήϦθʻϘθʺTRPV4χ ᵲ−πΚϥGSK2193874Ϭ Ⱳ

ᴥΰθράϧʺGSK1016790Aχ῟ᴮψ κ ήϦοΜϥ ◓πΚμθʻM-CSFЫϼкТ

Ϯ˔ЅτνΜοψ ♪πψӸΜϬ πΦσΤμθʻ ᴟЫ˔ϸ˔ ᾝ Ϭ τᵔ

βϥθϛʺЫϼкТϮ˔Ѕ ᴟЫ˔ϸ˔πΚϥCD11bʺCD68ϬТк˔ЂϱЕЮЕз˔π

ϓθˢ 18A̋19Ax̒ζχὫᴮʺGM-CSFЫϼкТϮ˔Ѕ ᴟⱲτGSK1016790AϬᴥΠϥ

ρ C̋D11bhigh Υ Ӫτᾚ ΰθ Ϙ̒θζχ῟ᴮψ T̋RPV4χ ᵲ−πΚϥGSK2193874

χ Ⱳ ᴥτϢϤ κ ήϦθs 18Bx̒ԁ M̋-CSFЫϼкТϮ˔ЅτΣΪϥCD11bχ

ᾝ ψGSK1016790AʺGSK2193874Ϭ ΰοϜ ᴟΰσΤμθˢ 18Cx̒ χЫϼк

ТϮ˔Ѕχ ᴟЫ˔ϸ˔πΚϥCD68ᾝ τΣΜοϜ χἱΰΥᾋϣϦθʻβσϩκʺ

GM-CSFЫϼкТϮ˔Ѕ ᴟ ⱲτΣΜοψʺGSK1016790AϬᴥΠο ᴟήδϥάρτ

ϢϤ CD68high ψ Ӫτᾚ ΰʺGSK2193874τϢϤ κ ήϦθˢ 19Bx̒ԁ πʺ

M-CSFЫϼкТϮ˔Ѕ ᴟ ⱲπψCD68ᾝ ψ ᴟΰσΤμθˢ 19Cx̒σΣʺТ

к˔ЂϱЕЮЕз˔χϿ˔ЕІЕжГЅ˔ψ 20τꜘΰοΜϥʻ 

ήϣτ M̋1ЫϼкТϮ˔ЅχЫ˔ϸ˔πΚϥiNOS̋M2ЫϼкТϮ˔ЅχЫ˔ϸ˔πΚ

ϥArginase-1C̋D14χTRPV4χᶨ ᴟτϢϥ ᾝ χ ᴟϬϳϴІЌрУкАЕ π ϓ
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θˢ 21Ax̒ GM-CSFЫϼкТϮ˔Ѕτ ᾝΰοΜϥ iNOSψʺGSK1016790A▼ὣτϢ

Ϥᾚ ΰθˢ 21Bx̒ ԁ πʺM-CSFЫϼкТϮ˔Ѕτ ᾝΰοΜϥ iNOS ψʺ

GSK1016790A▼ὣϬΰοϜ ᴟΰσΤμθʻήϣτʺArginase-1ʺCD14ψʺGSK1016790A

▼ὣϬ“μοϜ σ ᴟψᾋϣϦσΤμθˢ 21C̋Dxʻ 

ӟ χὫᴮτϢϤʺTRPV4χᶨ ᴟψʺM1ἷπΚϥ GM-CSFЫϼкТϮ˔Ѕϒχ ᴟ

Ϭ βϥΥʺM2ἷπΚϥ M-CSFЫϼкТϮ˔Ѕϒχ ᴟτψֲốϬ ΠσΜάρΥꜘ

€ήϦθʻ 
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17 ẔΤϣЫϼкТϮ˔Ѕϒχ ᴟ ⱲτΣΪϥTRPV4ʝ ᴟχֲố 

ẔϬʺGM-CSFϘθψM-CSFЫϼкТϮ˔Ѕτ ᴟήδϥ∑ʺ10 ÕM GSK1016790A
Ϙθψ1 ÕM GSK2193874π▼ὣΰθ∑χ ♪ ᵊ ʻscale bar = 50 Õm 
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18 GM-CSFЫϼкТϮ˔Ѕ ᴟτΣΪϥTRPV4χᶨ ᴟψʺЫϼкТϮ˔ЅЫ˔ϸ

˔CD11bχ ᾝ Ϭ βϥ 

ẔϬʺGM-CSFϘθψM-CSFЫϼкТϮ˔Ѕτ ᴟήδϥ∑ʺ10 ÕM GSK1016790A 
Ϙθψ1 ÕM GSK2193874π7 ḧ▼ὣΰθ  ̒(A) Тк˔ЂϱЕЮЕз˔τϢϤ ΰθᶆ
ЫϼкТϮ˔ЅτΣΪϥCD11bᾝ ʻ (B) GM-CSFΣϢό(C) M-CSFЫϼкТϮ˔Ѕτ
ΣΪϥCD11bχMFI̒MFIψFlowJoЊТЕϳϴϯϬ Μο ΰθʻ ϽжТψ ״ Ϭ
ꜘβʻSteel test, *p<0.05, n.s.; not significant, n=4 donors. 
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19 GM-CSFЫϼкТϮ˔Ѕ ᴟτΣΪϥTRPV4χᶨ ᴟψʺЫϼкТϮ˔ЅЫ˔ϸ

˔CD68χ ᾝ Ϭ βϥ 

(A) ẔϬʺGM-CSFϘθψ M-CSFЫϼкТϮ˔Ѕτ ᴟήδϥ∑ʺ10 ÕM 
GSK1016790A Ϙθψ1 ÕM GSK2193874π▼ὣΰʺТк˔ЂϱЕЮЕз˔τϢϤ CD68
ᾝ Ϭ ΰθ (̒B) GM-CSFΣϢό(C) M-CSFЫϼкТϮ˔ЅτΣΪϥCD68χMFI̒MFI
ψFlowJoЊТЕϳϴϯϬ Μο ΰθʻ ϽжТψ ״ Ϭꜘβ S̒teel test, *p<0.05, n.s.; 
not significant, n=4 
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20 Тк˔ЂϱЕЮЕз˔χϿ˔ГϰрϽ  

♂⇔ ẠχθϛχϿ˔ГϰрϽ Ϭꜘβ Ы̒ϼкТϮ˔ЅϬFSC-AΣϢόSSC-AπP1
ρΰοϿ˔ГϰрϽΰʺⱳτ⇔ ϬFSC-HΣϢόFSC-AπP2ρΰο ԁ⇔ ϬϿ˔Гϰ
рϽΰθʻAmCyanԛ χ Ϭ P3ρΰοϿ˔ГϰрϽΰʺCD11bʺCD68χ ᾝϬ ϓ
θʻ 
  



56 

 

21 TRPV4χᶨ ᴟψM1ЫϼкТϮ˔Ѕχ ᴟϬ βϥ 

(A) GM-CSFϘθψM-CSFЫϼкТϮ˔ЅτΣΪϥiNOSˢ130 kDaˣ̋Arginase-1ˢ40 kDaˣ̋
CD14s50 kDaΣxϢόɓ-Actinˢ40 kDaχxϳϴІЌрУкАЕ ⇔̒ Ϭ ᴟ ήδϥ∑ʺ
7 ḧ10 ÕM GSK1016790Aπ▼ὣΰθʻ (B-D) ImageJϬ Μο ᴟΰθˢAx χНрЖ
ế ʻ ψʺɓ-actinế π ΰθʻ (B) iNOSτνΜοψʺ ▼ὣGM-CSFЫϼкТϮ˔
Ѕτ βϥ π ΰθʻ (C) Arginase-1ʺ(D) CD14τνΜοψʺ ▼ὣM-CSFЫϼкТϮ
˔Ѕτ βϥ π ΰθ Ͻ̒жТψ ״ Ϭꜘβ *̒ p < 0.05, n.s.; not significant, Kruskal-Wallis 
test, n=4 donors. 
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3.8. ϯЕС˔ πψTRPV4ԛמ χM1ЫϼкТϮ˔ЅΥ ᴥβϥ 

 άάϘπχὫᴮτϢϤT̋RPV4χᶨ ᴟΥПЕτΣΜοЫϼкТϮ˔ЅϞ ẔχIL-

1ɓ ᾝϬ βϥάρʺϘθמ M1ЫϼкТϮ˔Ѕϒχ ᴟϬ βϥάρΤϣʺ

TRPV4Υמ ᴂϬ βϥ ᶤϬⱱνᴦ Υꜘ€ήϦθʻTRPV4χ Ṑ Ϭήϣτ

―╔βϥθϛʺמ ʺḆכ τϯЕС˔ ˢADxמ ρ᷃ χПЕ ᾁ τΣ

Ϊϥ TRPV4χ ᾝρЫϼкТϮ˔Ѕ ớЫ˔ϸ˔ρχḩἰϬ ϓθʻTRPV4 mRNAρЫ

ϼкТϮ˔ЅЫ˔ϸ˔ϬὒΊin situ hybridizationˢFISHxρὒΊ ׂ Ϭ ΰοḢ╔ΰ

θʻσΣʺFISHχЀрЕк˔иФк˔УτϢϥ ᵊ ψ 22τꜘΰθʻζχὫᴮʺЫ

ϼкТϮ˔Ѕψὲ ʺAD̋ ᷃ χΜγϦτΣΜοϜʺ πψσΨ τ︠τ ∕β

ϥάρΥᶎ ήϦ ζ̋χ ψὲ ϢϤADρ᷃ τΣΜο ᴥβϥἱΰΥϙϣϦθs

23A-Cˣ̒ Ϙθʺὲ ρADτΣΜοψʺTRPV4 mRNAϬ ᾝΰοΜϥЫϼкТϮ˔Ѕ

ΥḢ╔ήϦθ ΰ̒Τΰʺ᷃ τΣΜοψʺ πψTRPV4 mRNAЄϽЗиΥḢ╔ήϦθΥʺ

ЫϼкТϮ˔ЅψTRPV4 mRNAϬϕρϭς ᾝΰοΜσΤμθʻ 

ζάπʺЫϼкТϮ˔ЅτΣΪϥ TRPV4χ ʾ Ṑ Ϭ ϓϥθϛτʺADτ

ΰ Ы̋ϼкТϮ˔Ѕ ớρTRPV4ᾝχḩἰϬ ϓθ T̒RPV4 mRNAϬᾁ βϥθϛ

τFISHϬ ΜοὒΊ ꜡ΰθ ԁ̒ Ы̋ϼкТϮ˔ЅЫ˔ϸ˔πΚϥCD11bρCD68ψ

ׂὒΊ Ϭ Μοᾁ ΰθʻήϣτʺЫϼкТϮ˔Ѕχ Ϭ ϓϥθϛʺM1Ыϼ

кТϮ˔ЅЫ˔ϸ˔πΚϥ iNOS̋Ϙθψ M2ЫϼкТϮ˔ЅЫ˔ϸ˔πΚϥ arginase-1π

Ặ ΰθʻ ЫϼкТϮ˔ЅτΣΪϥ M1/M2χ ớχ ρ TRPV4χ ᾝОЌ˔р

Ϭ ϓʺ τᵔ ΰθs 24̋25x̒Ϙγʺ ЫϼкТϮ˔Ѕχ Ϭ ΰθράϧʺ

ADπψʺTRPV4ԛ ЫϼкТϮ˔Ѕχ Υὲ ρ ᶓΰο Ӫτ ᴥΰοΜθˢ

24C̋25Cx̒ήϣτM1/M2ЫϼкТϮ˔ЅЫ˔ϸ˔έρτ ᶓΰθράϧʺADπψiNOS

Τν TRPV4ԛ ЫϼкТϮ˔Ѕ Υὲ τ ϓο Ӫτ ᴥΰοΜθˢ 24D̋

25Dx̒ԁ ʺArginase-1ЫϼкТϮ˔ЅτΣΜοψTRPV4χ τϢϥ Ӫσ₯ψ
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ϛϣϦσΤμθs 24E̋25Ex̒Ϙθ i̋NOSρArginase-1T̋RPV4ᾝОЌ˔рχὫᴮψʺ

CD11bʺCD68ΜγϦχЫϼкТϮ˔ЅЫ˔ϸ˔τΣΜοϜẶ ΰοᶎ ήϦθʻάϦϣχ

ὫᴮΤϣʺADτΣΜοʺὲ ρ ᶓΰ TRPV4ԛ χ M1ЫϼкТϮ˔ЅΥ ᴥΰο

ΜϥάρΥꜘ€ήϦθ T̒RPV4ЫϼкТϮ˔ЅτΣΜοψ A̋Dρὲ π Ӫσ₯

ψσΤμθάρΤϣʺЫϼкТϮ˔ЅτΣΪϥTRPV4χᾚ ΥAD ΚϥΜψכḆχ

“τḩ βϥᴦ Υ―ΠϣϦθʻ 
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22 FISHχЀрЕк˔иФк˔УτϢϥ ᵊ  

ὲ ϬЪЅГϰУϘθψКϹГϰУФк˔Уˢ ʺFISHxπʺᶋϬDAPIπ ΰθὒ
Ίᵊ ʻϘθʺCD11bˢ ˣϬ ׂὒΊ π ΰθʻ ψ ρ χẽᵦϬꜘΰ
οΜϥʻ₮ χ Μ Ϭ֒ τᶈ ΰοꜘβʻ 
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מ 23 ḆτΣΪϥЫϼкТϮ˔Ѕכ ρTRPV4ᾝОЌ˔р 

(A) ὲ ʺ(B) ϯЕС˔ ᷃ (C)ʺמ χ Ϭ CD11bˢ ˣ̋ TRPV4ˢ ʺ
FISH̋xDAPIϬ Μο ΰθὒΊᵊ ʻ ψ ρ χẽᵦϬꜘΰοΜϥʻ₮ χ
Μ Ϭ֒ τᶈ ΰοꜘβʻ 
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24 AD πψTRPV4ԛ ʺiNOS ʺCD11bЫϼкТϮ˔ЅΥ ᴥΰοΜ

ϥ 

(A) ὲ ρϯЕС˔ מ τΣΪϥCD11bˢ ˣ̋TRPV4ˢ F̋ISH̋xiNOSˢ ˣ
ΣϢόDAPIπ ΰθὒΊᵊ ˢscale bar = 50 Õmˣ̒ ψ ρ χẽᵦϬꜘΰοΜ
ϥʻ Μ Ϭᶈ ΰοᴞ τꜘΰθˢscale bar = 10 Õmˣ̒  (B) ὲ ρϯЕС˔
מ τΣΪϥCD11bˢ ˣ̋ TRPV4ˢ ʺFISH̋xArginase-1ˢ ˣ̋ DAPIπ ΰθ

ὒΊᵊ ˢscale bar = 50 Õmˣ̒ ψ ρ χẽᵦϬꜘΰοΜϥʻ Μ Ϭᶈ
ΰοᴞ τꜘΰθˢscale bar = 10 Õmˣ̒  (C) ὲ ρϯЕС˔ מ τΣΪϥ
CD11bЫϼкТϮ˔Ѕ ʻTRPV4 Ϙθψ TRPV4ԛ τΣΜο ᶓΰθʻ

Mann-Whitney U test, *p<0.05, healthy; n=5 donors, AD; n=5 donors. (D) TRPV4Ϙθψԛ ʺ
iNOS Ϙθψԛ χᶆ ϬⱱνCD11bЫϼкТϮ˔Ѕχ ʻ (E) TRPV4Ϙ
θψԛ ʺArginase-1Ϙθψԛ χᶆ ϬⱱνCD11bЫϼкТϮ˔Ѕχ ʻ* p 
< 0.05, ** p < 0.01 and *** p < 0.001, n.s.; not significant, Kruskal-Wallis test, healthy; n=5 donors, 
AD; n=5 donors. 
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25 AD πψʺTRPV4ԛ ʺiNOS ʺCD68 ЫϼкТϮ˔ЅΥ ᴥΰο

Μϥ 

(A) ὲ ρϯЕС˔ מ τΣΪϥCD68ˢ ˣ̋TRPV4ˢ F̋ISH̋xiNOSˢ ˣ
ΣϢόDAPIπ ΰθὒΊᵊ ˢscale bar = 50 Õmˣ̒ ψ ρ χẽᵦϬꜘΰοΜ
ϥʻ Μ Ϭᶈ ΰοᴞ τꜘΰθˢscale bar = 10 Õmˣ̒  (B) ὲ ρϯЕС˔
מ τΣΪϥCD68s ˣ̋ TRPV4ˢ ʺFISH̋xArginase-1ˢ ˣ̋ DAPIπ ΰθ

ὒΊᵊ ˢscale bar = 50 Õmˣ̒ ψ ρ χẽᵦϬꜘΰοΜϥʻ Μ Ϭᶈ
ΰοᴞ τꜘΰθˢscale bar = 10 Õmˣ̒  (C) ὲ ρϯЕС˔ מ τΣΪϥ
CD68 ЫϼкТϮ˔Ѕ ʻTRPV4 Ϙθψ TRPV4ԛ τΣΜο ᶓΰθʻ

Mann-Whitney U test, *p<0.05, healthy; n=3 donors, AD; n=3 donors. (D) TRPV4Ϙθψԛ ʺ
iNOS Ϙθψԛ χᶆ ϬⱱνCD68 ЫϼкТϮ˔Ѕχ  ̒(E) TRPV4Ϙθ
ψԛ ʺArginase-1Ϙθψԛ χᶆ Ϭⱱν CD68 ЫϼкТϮ˔Ѕχ ʻ* p < 
0.05, ** p < 0.01, n.s.; not significant, Kruskal-Wallis test, healthy; n=3 donors, AD; n=3 donors. 
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4. ―╔ 

ᾆẕχὫᴮτϢϤ T̋RPV4χᶨ ᴟψ N̋LRP3χ ᾝ ρNF-əBЄϽЗиὊ χ

ϬᵒΰοПЕ ẔʾЫϼкТϮ˔ЅχIL-1ɓχ ᾝ Ϭ βϥάρΥ ϣΤρσμ

θˢ 1-15ʺ26Ax̒ήϣτʺϸиЄИв˔зрχ ᵲ−πΚϥFK506ψʺTRPV4ʝᴟ−

τϢϤ ήϦϥ NFATʝ χ ᴥρ IL-1ɓᾝ ῟ᴮϬ κ ΰʺTRPV4ʝ ᴟψϸ

иЄИв˔зрᶨ ᴟϬᵒΰοΜϥᴦ Υꜘ€ήϦθˢ 16x̒ TRPV4-ϸиЄИв˔з

рὊ ψ N̋FATὊ Ϭᶨ ᴟΰσΥϣϜNF-əBὊ Ϭ ΰ Ђ̋ϱЕϸϱр ᾝϬ β

ϥάρΥꜘ€ήϦθʻ 

ήϣτʺ ẔΤϣЫϼкТϮ˔Ѕϒχ ᴟϬ βϥ∑χTRPV4χᶨ ᴟψ M̋1ἷ

πΚϥ GM-CSFЫϼкТϮ˔Ѕϒχ ᴟϬ βϥάρΥꜘ€ήϦθˢ 17-21ʺ26Bx̒

AD τΣΜοʺὲ ρ ᶓΰ TRPV4ԛ /iNOSЫϼкТϮ˔Ѕ Υ Ӫτ

ᴥΰοΣϤʺПЕ τΣΜοϜTRPV4χ ᾝρM1ЫϼкТϮ˔Ѕ ᴟρχḩ Υꜘ€

ήϦθˢ 22-25ˣ̒ άϦϣχὫᴮϢϤʺTRPV4ψПЕЫϼкТϮ˔ЅτΣΜοמ χ

ᶤϬⱱνᴦ ΥꜘήϦθʻ 
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26 TRPV4ʝ ᴟτϢϥΌמ ЮϸИЇЭϱЮ˔Ѕ  

(A) TRPV4ʝᴟτϢϥCa2+ ψ ϸ̋иЄИв˔зрχᶨ ᴟρNF-əBЄϽЗиχ ʺ
NLRP3ᾝ ϬζϦηϦ ΰʺὫᴮ τ IL-1ɓχ ᾝϬ βϥʻϸиЄИв˔зр
ΥςχϢΞσЮϸИЇЭπ IL-1ɓᾝ Ϭ ῈβϥχΤʺϘθ NF-əBЄϽЗиχ Ṑ 
χ ⇔ψ ϣΤπψσΜϜχχʺTRPV4τϢϥᶆЄϽЗиχᾗ σ ῈṐ χ ∕Υꜘ€
ήϦθʻ (B) ẔΤϣЫϼкТϮ˔ЅϬ ᴟ βϥ∑χ TRPV4ʝ ᴟψʺמ
M1ЫϼкТϮ˔Ѕχ ᴟϬ βϥΥʺΌמ M2ЫϼкТϮ˔Ѕχ ᴟτψֲốΰσ
Μʻ 
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מ .4.1 ḆτΣΪϥכ ᾆẕχӡ ξΪ 

ᾆẕτΣΜοמ ЂϱЕϸϱрϬ βϥθϛτ► ΰθ LPSψʺϽжЭԛ ửχ

⇔ πΚϤʺTLR4χзϹрЖρΰο ΨʻTLR4χᶨ ᴟψʺNF-əBΣϢόMAPK

ЄϽЗиὊ Ϭᶨ ᴟΰ מ̋ ЂϱЕϸϱрχ ᾝϬ βϥʻ ḆτΣΪϥכ

χ ᴟψῲΨḢ╔ήϦ 52̋άχ ᴟΥכḆχᾖԍπΚϥᴦ Υ◙ ήϦοΜϥʻ

∕⇔ử χ ᴟτϢϤ ׂὉΥ ήϦϥάρψϢΨ ϣϦοΣϤʺ Πω ᴍ̋ УЖ

ϳẔửḇ ΥAD ϬӂᴟήδϥάρΥ ⁮ήϦοΜϥ 53,54ʻTakeuchiϣψʺTLR4 KO

ЫϳІπψ ᴍ̋ УЖϳẔử χзЪЌϱЀ▒s LTAxπЫϳІϬ▼ὣΰοϜ T̋NFŬ

χ ᾝΥ WTЫϳІτ ϓο Ӫτᾚ βϥάρϬ ⁮ΰοΣϤʺᴍ УЖϳẔửḇ

ΥTLR4ЄϽЗиϬᶨ ᴟβϥάρΥếΨꜘ€ήϦοΜϥ 55̒ άϦϣχ ⁮ΤϣʺAD

τΣΜοTLR4Υᶨ ᴟήϦοΜϥᴦ Υ―ΠϣϦϥ ₈̒ᵕʺ τ ∕βϥ ׂ⇔ π

ΚϥЫϼкТϮ˔ЅτΣΜοʺTRPV4χᶨ ᴟψ TLR4ЄϽЗиτ ΨЂϱЕϸϱр ᾝ

Ϭ ΰθʻϘθʺADτΣΪϥ TRPV4χ ᾝρЫϼкТϮ˔Ѕχ ớНжрІχḩἰΥ

ᾆẕτϢϤᾋΜιήϦθʻ₈ῇʺ χTRPV4ΣϢόTLR4ЄϽЗиτḩβϥᾆẕΥ

ϚάρπʺADχ ᵔ Ϟ ṛⱵ χᶎ τνσΥϥᴦ ΥΚϥʻ 

 
4.2. TRPV4ᶨ ᴟτϢϥNF-əBὊ χ ЮϸИЇЭ 

 ᾆẕπψ T̋RPV4χᶨ ᴟτϢϤNF-əBὊ ЌрОϼלχзр▒ᴟΥ ήϦϥάρ

Υꜘ€ήϦθτϜḩϩϣγʺTRPV4χᶨ ᴟΥЂϱЕϸϱр ᾝϬ βϥЮϸИЇЭχ

⇔ψ ϣΤτπΦοΜσΜʻᾆẕὫᴮϢϤʺTRPV4χᶨ ᴟτϢμοШІТϮЌ˔Љπ

ΚϥϸиЄИв˔зрΥᶨ ᴟήϦʺIL-1ɓχ ᾝ Ϭ ῈΰοΜϥᴦ Υ―ΠϣϦθʻ

άϦϘπτʺTRPV4τϢϥCa2˴ ψʺШІТϮЌ˔ЉπΚϥϸиЄИв˔зрϬ ᶨ

ᴟβϥάρΥ ⁮ήϦοΜϥ 34,56,57ʻάϦϣχ ⁮ΤϣʺϸиЄИв˔зр ᵲ−πΚϥ

FK506π ΰ G̋SK1016790AτϢϥTRPV4ʝᴟχ῟ᴮΥ κ ήϦϥΤϬᵔ ΰθʻ
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ζχὫᴮʺFK506τϢϥ ψ GSK1016790Aχ῟ᴮϬ Ӫτ κ β῟ᴮΥᾋϣϦθΥʺ

ζχ῟ᴮψḁ πψσΨʺLPS ▼ὣⱲχ50% ϘπΰΤᵕ ΰσΤμθˢ 16x̒ Ϙ

θ F̋K506χ Ϭ ᴟήδοϜ Ӣ ᴟψᾋϣϦγ Μ̋γϦϜ σ῟ᴮχϙΥ

Ḣ╔ήϦθʻάϦϣχὫᴮψʺϸиЄИв˔зрτϢϤ NF-əBὊ Υ ῈήϦοΜϥᴦ

Ϭꜘβρ ⱲτʺTRPV4ΥЂϱЕϸϱр ᾝϬ βϥ χЄϽЗиὊ χ ∕Ϭꜘ€

ΰοΜϥʻ “ᾆẕπψʺTRPC1ϬᵒΰθCa2+ ψʺNF-əBχ ᾝϬ ᴥήδϥρρϜ

τNF-əBὊ χ χТϰ˔ЖНАϼϬԏΦṞάβA20ЌрОϼל ᾝϬ ᴥήδϥάρΥ

⁮ήϦοΜϥ 58̒TRPV4τΣΜοϜʺᶨ ᴟτϢϥCa2+ ΥNF-əBὊ χ χТϰ˔

ЖНАϼϬ βϥάρπʺIL-1ɓσςχЂϱЕϸϱр ᾝϬ βϥὊ Υ ∕βϥᴦ

Ϝ―ΠϣϦϥʻ 

 

4.3. TRPV4χᴞ πΣάϥIL-1ɓᾝ ῈЮϸИЇЭ 

 ₈ᵕ T̋RPV4χᶨ ᴟτϢϤΜΨνΤχЂϱЕϸϱр ᾝΥ ήϦθΥʺTRPV4ᵲ

−τϢϤζχ῟ᴮΥ κ ήϦθχψIL-1ɓχϙπʺIL-1Ŭ,ʺIL-6ʺTNFŬ̋IL-10ψᵕ ΰσ

Τμθˢ 2̋ 8xʻIL-6ʺTNFŬ̋IL-10σςρӸΜ 59̋ IL-1ɓψʺ τNLRP3ϱрТжЫ

Њ˔ЭϬ ρΰοΜϥʻάχάρΤϣʺTRPV4ΥNLRP3χ ῈτϜḩ ΰʺIL-1ɓᾝ

ϬϢϤᾗ τ ῈΰοΜϥᴦ Υ―ΠϣϦϥʻϘθʺᶆ ԍ◓τאּ ΰοTRPV4ΥӰσ

ϥֲốϬ Πϥ Ϝ―╔ΰθΜʻLPS▼ὣⱲτTRPV4ϬGSK1016790Aπᶨ ᴟβϥρʺ

NF-əBᶨ ψ ΰΨ ᴞΰθΥʺNFAT, PU.1, IRF5ᶨ ψ ΰθˢ 13x̒ άϦτ ΰʺ

LPS▼ὣ τHC067047Ϭ βϥρ L̋PS ▼ὣρ ᶓΰοNFATʝ ψ ᴞβϥἱΰ

τΚμθΥʺNF-əBᶨ ψϕρϭς ᴟΰσΤμθˢ 14x̒ άχД˔ЌΤϣʺNFATχ

Ὲψ Ca2+ ᴟτ βϥ‰Μḇ Ϭ βϥᴦ Υꜘ€ήϦθʻάχϢΞτʺLPS

▼ὣⱲρ L̋PSρGSK1016790AH̋C067047Ⱳ Ὧᴞπψ ὯΥӰσϤ ⇔̋ ϸи
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ЄϳЭ ρ ԍ◓χᾗאּ σНжрІχӸΜτϢμοʺ χЂϱЕϸϱр ᾝτֲốϬ

ẉϖΰοΜϥᴦ ΥΚϥρ―ΠϣϦϥʻ 

 TRPV4χᵃ ᾝψᶆ ԍ◓χᶨאּ Ϭ ᴞήδϥρ ΰοΜθΥʺHEK293/hTLR4-

MD2-CD14⇔ πψTRPV4χᵃ ᾝΥ ᶨאּ Ϭ ήδθˢ 13x̒ TRPV4Ϭᵃ

ᾝήδθ⇔ πψʺ χTRPV4ᾝ⇔ ρ ᶓΰοʺ⇔ ϒχCa2+ϱϷрχ ΥϢ

Ϥᾒ τ ήϦϥχπψσΜΤρ―ΠοΜϥ ά̒χᴠ Ϭᶎ βϥθϛτ ⇔̋ ϸиЄ

ϳЭϬBAPTA-AMπϺй˔ЕΰθֲốϬ ϓθʻζχὫᴮʺЫϼкТϮ˔ЅϬCa2+ϱϷр

Ϻй˔Ќ˔BAPTA-AMπ βϥρʺ ΰσΜϜχρ ᶓΰ L̋PS ▼ὣⱲχIL-1ɓχ

ᾝΥ Ӫτᾚ ΰθˢ 10x̒ ήϣτʺTRPV4ʝᴟτϢϥIL-1ɓᾝΥ ήϦϥ῟ᴮ

ψBAPTA-AMπ ΰοϜʺ ΰσΤμθϜχρ τḢ╔ήϦθ ά̒ϦϣχὫᴮΤϣʺ

IL-1ɓχ ᾝϞNF-əBχᶨ ᴟτψʺ⇔ χCa2+ϱϷрΥ πΚϥάρΥꜘ€ήϦθʻ

ϘθʺTRPV4ʝᴟτϢϥ⇔ ϒχCa2+ ΥNF-əBᶨ ϬᵒΰθIL-1ɓχ ᾝ

τ πΚϥάρΥꜘ€ήϦθ T̒LRϬᵒΰθЂϱЕϸϱр ᾝτΣΜο C̋a2+ϱϷрψ

ˑσ ᶤϬⱱνάρΥ ⁮ήϦοΜϥʻЂϱЕϸϱр ᾝϬ βϥЎаКиρΰοʺ

TRPM7ΥấΫϣϦʺLPSτ ήϦϥTLR4χϵрЖЂϱЕ˔ЄІτ ᴦὧπΚϥάρΥ

⁮ήϦοΜϥ 60̒TRPM7ψʺTRPV4ρ αΨCa2+ ᵃ χ‰Μ ϱϷрЎаК

иιΥ ᴛ̋ ḇ ψσΨ •̋ ϺЗ˔ЉЖЮϱрϬⱱνρΜΞ ΥΚϥ ά̒χ ⁮πψʺ

ЫϳІЫϼкТϮ˔ЅτΣΜο L̋PS▼ὣΥTRPM7ϬᵒΰθCa2+ Ϭ βϥᴦ Υ

ꜘήϦοΜϥ 60̒ ϘθʺTRPM7χὧ ψʺTLR4χϵрЖЂϱЕ˔ЄІϬ ΰʺIL-1ɓϞ

IL-6χmRNAᾝϬ ΰθρ ⁮ήϦοΜϥ 60̒ ϘθʺЂϱЕϸϱр ᾝϬ βϥЎ

аКиρΰοʺTRPM8ΥấΫϣϦϥʻTRPM8ψЮрЕ˔иϞ ᴛ▼ὣτϢμοᶨ ᴟή

ϦʺCa2+ ϬԏΦṞάβЎаКиπΚϥʻЮрЕ˔иτϢϥTRPM8χᶨ ᴟψʺЫϳІ

ЫϼкТϮ˔ЅτΣΜοLPSτ ήϦϥTNFŬᾝϬ ΰθρχ ⁮ΥΚϥ61̒Ϙθʺ

LPSτ ήϦϥ IL-10ᾝψʺЮрЕ˔иτϢμο ᴥΰʺTRPM8χὧ τϢϤάχ῟
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ᴮψᾋϣϦσΨσμθ ά̒χϢΞτ C̋a2+ τϢμοЂϱЕϸϱр ᾝχ ϬṞάβ

Ϝ ⁮ήϦοΜϥ 61̒TRPV4ϬᵒΰθCa2+ ΥʺςχϢΞτIL-1ɓϞNF-əBχ ῈϬΰ

οΜϥΤʺ₈ῇήϣσϥᾁ Υ πΚϥʻ 

 

4.4. M1/M2ЫϼкТϮ˔Ѕχ  χӸΜל

 M1/M2ЫϼкТϮ˔Ѕχ σ ⇔σ ᶤχӸΜψʺ ϣΤρσμοΜσΜ Υ▪

ήϦοΜϥ ὲ̒ῴσ τΣΜοʺ τ ∕βϥЫϼкТϮ˔ЅψM2ἷτ ớΰοΜϥ

ρᾠϩϦοΜϥ 10s 24̋25x̒ ₈ᵕʺάϦϣχ “ᾆẕΤϣ ήϦσΤμθʺΜΨνΤ

χὫᴮΥ ϣϦθʻϘγʺM2ἷπΚϤΌמ ρᾠϩϦϥ M-CSFЫϼкТϮ˔Ѕψʺמ

πΚϤM1ἷτ ήϦϥGM-CSFЫϼкТϮ˔Ѕρ ᶓΰοʺ ρψӰσϤNLRP3

Ϭ‰йЦиπ ᾝΰοΜθˢ 12x̒ ϘθʺM-CSFЫϼкТϮ˔ЅπψʺGM-CSFЫϼкТ

Ϯ˔ЅϢϤϜ ΨNF-əBΥᶨ ᴟήϦϥἱΰΥϙϣϦθˢ 15x̒ ήϣτʺM-CSFЫ

ϼкТϮ˔Ѕχ ΥGM-CSFЫϼкТϮ˔ЅϢϤϜ χLPSτᴂ βϥάρΥπΦθ

ˢ 6A̋ BxʻάϦϣχὫᴮϢϤʺ τ ∕βϥ M2ЫϼкТϮ˔ЅψʺM1ЫϼкТϮ

˔ЅϢϤϜ τ ׂ ᴂϬᵫ◐βϥάρπʺ χῷ ӲⱱτṄ βϥ ᶤϬⱱνχ

πψσΜΤρ ╔ΰοΜϥʻԁ ʺGM-CSFЫϼкТϮ˔ЅτΣΪϥ NLRP3χ ᾝψ M-

CSFЫϼкТϮ˔ЅϢϤϜ σΜΥʺIL-1ɓϬḯϚמ ЂϱЕϸϱрχ ᾝйЦиψϕϖ

απΚμθˢ 7̋ 8xʻΰΤΰʺGM-CSFЫϼкТϮ˔ЅπψΌמ ЂϱЕϸϱр IL-

10ψϕρϭς ᾝήϦσΤμθˢ 8A̋Bxʻ₈ᵕχД˔ЌιΪχ―╔πψЫϼкТϮ˔Ѕ

χ Ṑ χ ⇔Ϭṳ βϥάρψ ΰΜϜχχ M̋1ЫϼкТϮ˔ЅψΌמ χ ᴂ

ϬếΨ ΰσΜθϛʺ πχמ ᴂϬӲⱱʺ βϥ ᶤΥΚϥρ ╔ΰοΜϥʻ 
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4.5. TRPV4χ ʺADτΣΪϥ ᶤχᴦ  

ᴛ ḇ TRPЎаКиχʺ♩ ᴛ πχᶨ ᴟ τψ ᵔ σ Υ▪μοΜϥʻ

♩ ᴛ τΣΜοϜзϹрЖϞ ϯ̋ЁИІЕχ῟ᴮΥ ṉήϦϥάρΤϣ ά̋Ϧϣ

χЎаКиχ♩ ᴛ πχᶨ ᴟψ πΚϥρ―ΠϣϦοΜϥ 62̒ μοʺTRPV4ψ

зϹрЖϞϯЁИІЕΥσΜ πψ ᴛ π τᶨ ᴟήϦσΜρᴠ ΰθʻ

9C̋DχὫᴮ 3̋7̆π ΰθLPS+GSK1016790A▼ὣЂрФиπψ C̋trl⇔ ϢϤTRPV4 

KD⇔ χ ΥIL-1ɓᾝ Υ Ӫτ ΨʺTRPV4ϬЛАϼЍϳрΰθάρπTRPV4ʝ

ᴟχ῟ᴮΥᾋϣϦσΨσϥάρΥꜘ€ήϦθʻԁ ʺLPS ЂрФиπψ 37̆π⇔

Ϭ ΰοϜCtrlʺTRPV4 KD⇔ χIL-1ɓᾝ τ Ӫ₯ψᾋϣϦσΤμθʻ χϢ

Ξτ 3̋7τΣΪϥTRPV4χᶨ ᴟψ πΚϤ з̋ϹрЖ/ϯЁИІЕ ΰπψTRPV4

ψ τᶨ ᴟήϦγʺάϦΥCtrl⇔ ρTRPV4 KD⇔ πLPS ЂрФиτ Ӫ₯Υ

σΜ πΚϥρ ήϦθʻ 

ự χ ⁮πʺṓῙ σ ԍρADχḩἰΥꜘ€ήϦοΣϤʺ ᴛʾ ψד НзϯṐ

ᵲϬԏΦṞάΰʺ χзІϼϬ‰ϛϥρ―ΠϣϦοΜϥמ 63̒ΰΤΰʺ ׂ ᴂʺᴛ

ʺ ḆρχḩἰψϘιכ πΚϥʻTRPV4χ ԍ зϹрЖρΰοʺϯжϺЖр▒

χЎЕϼк˔ЭP450ּך πΚϥ5', 6'-ϵЪϺЄϵϱЀЂЕзϵр▒ˢEETxΥ ήϦο

Μϥ 64,65ʻЫϼкТϮ˔ЅχṐ ψʺ♦ ▒ χНжрІτϢμοךּ ῈήϦοΜϥάρϬ

ꜘ€βϥ ⁮Υ ΨΚϤ 66̋ϵЪϺЄ♦ ▒ΥΌמ ⌠ Ϟ ῐ⌠ ϬⱱνάρϜ ⁮

ήϦοΜϥ 67,68ʻϘθʺEETχ •ךּ πΚϥCYP2J2ψПЕ ẔϞЫϼкТϮ˔Ѕτ ᾝ

ΰοΣϤ 69,70ʺ♦ ▒ χНжрІρTRPV4ʝךּ χ Ϭ ῈΰοΜϥᴦ Υ―Πϣ

ϦϥʻADπψὲ τ ϓCYP2J2χ ᾝΥ ᴞΰοΜϥάρΥ ⁮ήϦοΜϥ 71̒ ή

ϣτʺCYP2J2χ ᾝΥ ᴞβϥάρπ EETχ ᾝΥ ΨσϤʺTRPV4Υᶨ ᴟ γʺ

ζχὫᴮʺADḆּיχ πψ ׂ ᴂΥ ΰοΜϥᴦ Υ―ΠϣϦϥʻADӟᵰχ
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ḆτΣΪϥכ EETΣϢό CYP2J2χ ᾝ τνΜοψ ϣΤπσΜθϛʺ₈ῇᾁ Υ

πΚϥʻ 

ᾆẕπψʺПЕ ẔʾЫϼкТϮ˔ЅτΣΪϥTRPV4χᶨ ᴟψʺLPSτϢϤ

ήϦϥIL-1ɓᾝϬ מ̋ M1ЫϼкТϮ˔Ѕϒχ ᴟϬ βϥάρΤϣ T̋RPV4

ΥЫϼкТϮ˔ЅχṐ Ϭ Ὲΰ מ̋ Ϭ βϥ ᶤϬⱱνᴦ Ϭꜘΰθs 26x̒ IL-

1ТϮЬз˔ЄϽЗиχ Ӱ ψʺΜΨνΤχ ᷃ʺḆπϙϣϦכ ϞADχ ρχ

ḩ Ϝ ⁮ήϦοΜϥ 15,72,73ʻϘθʺADπψʺTh2ЂϱЕϸϱрΥᵃ τ▀ ήϦʺTh1︠

χ ᴂϒχӱ“Υ ΫϣϦϥάρΥ ΤμοΜϥ 16̒ TRPV4χᶨ ᴟψʺM-CSFЫϼк

ТϮ˔ЅτΣΪϥIL-10ᾝϬ ΰθθϛˢ 8Bx̋ Th2ӡχ ᴂϬ ΩάρΥπΦϥ

ᴦ Υ―ΠϣϦϥʻήϣτ AD πψʺTRPV4ԛ M1ЫϼкТϮ˔Ѕχ ΥʺПЕ

ὲ ρ ᶓΰο Ӫτ ᴥβϥάρΥḢ╔ήϦθˢ 24̋25x̒ ₈ᵕχᾆẕπψʺ

τΣΪϥTRPV4χ ᾝ ῈṐ Ϟʺᶨ ᴟχ ῈṐ Ϭ ϣΤτβϥάρψ σΤμθ

ΥʺTRPV4χ ᾝχ ᴟΥάϦϣχ τνσΥϥᴦ Ϭ―ΠοΜϥʻ₈ῇʺЂϱЕϸ

ϱр▼ὣσςτϢϥTRPV4χ ᾝ Ὲτ Ϭ οθᾆẕϬ“Μ ά̋ϦϣχכḆρTRPV4

χḩἰϬϢϤ ⇔τ ϥάρπ A̋Dχ ṛⱵ τὌΥϥᾆẕτ βϥάρϬṍ ΰο

Μϥʻ 
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 ꜝךּ

˰ˮ ᾅὬὬׁχᾆẕᵫ πχ► τḩβϥ◙ ˯τṁξΨ῝ ˱τϢϤ Ⱬּזự

ṕУкАϼὬׁЈрЌ˔ΤϣᾅὬὬׁχ ằϬ ΪϘΰθʻḇּך ΰ ΫϘβʻ 

ᾆẕτ∑ΰʺ ₇ϢϤέ Τν Ψχέ◙ ΣϢόέ ᾠϬⱣϤϘΰθʺ ∫ ᶘ

ᶘԚ ᶘᾆẕᴬ ᴟ ᴬᶘ  ӿ ʺ ╦ ᴥ̋ ḃ◓ τ Ϣ

Ϥḇּך ΰ ΫϘβʻ 

Ϙθʺ ᾆẕϬ “ʾ―╔βϥΞΠπ Ψχ ꜡ρέ◙ ϬΨιήμθʺ Ằ ᶘӺᴬᶘ

ᾆẕ  Ӻ ṁ ʾὲῴʾֵ ᾆẕ  ӻὲ ʺ ᶘᾆẕ  ›ᾆẕ ᶘԚ ᶘ ֶ

ủ ʺ ᾥᴒ◕ ᶘ ᶘԚӺᶘᾆẕᴬ ʺ ᾕ ʺᶴ꜠ᵓּזЫр

ЍЭ ᴎ  τ ΨΣ ΰ ΫϘβʻ 

ᾆẕϬ ϛϥτΚθϤʺ ∫ ᶘ ᶘԚ ᶘᾆẕᴬ ᴟ ᴬᶘ   

ʺ‰ ᵏ ʺDefri Rizaldy ʺ╦ῢ ήϭʺ ήϭϬψαϛʺᾆẕעχЮр

Н˔χᵧ τψ ₇ϢϤ ˑχṳ έ̋◙ ϬⱣϤʺ τϜ◦ΠοΜθιΦϘΰθ Ự̒

ϭπḇּך ΰ ΫϘβʻ 

ᶘ τΣΜοῈ◙ ⱣϤϘΰθʺ ∫ ᶘ ᶘԚ ᶘᾆẕᴬ ᾕ ʾὓ ᶘ  ‰

ʺ ֗Ⱳ ԁ̋ ότ ʾὓ ᶘᾆẕעχᵧ τῡΨῈ ΰ

ΫϘβʻ 

Ωῇτʺ ₇ΤϣᴛΤΨᾋ︢μοΨιήϤ ◦̋ΠοΜθιΦϘΰθᴪ Ϟ τ Ψḇּך

ΜθΰϘβʻ  
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