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▒ᴟἷϯиУЬр 26680
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ϱрЖϺЄи ▒ 11737 Ὤ ʾὬ 30 300ɛL
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ЀиЎЋ˔и ˵ ׁ 30 500ɛL ІЕйІ
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ל ρψˁ

ל ψ ◓χ ΦήϬ ΰοᴟ› Ϭ ΰϘβʻ

2002 τ ⌠ ʾ ʺϱϵ˔и ᶘʾТϴр ΥЛ˔Ци Ϭ ӟ לʺ
ψᴥ τ Υΰ ΰʺ ῲΜ π ήϦϥϢΞτσϤϘΰθʻ

ל τψʺ ‰ ʺ ῲΜ Ӥʺ ԁ ρΜΞ ΥΚϤϘ
βʻ

ΠωʺϱЭЛϯАЈϱπ►ϩϦϥΌ πψ꜡ πΦσΜ ◓ἪϜʺ ◓ ήΠӰσϦωʺ
ᶎםτ βϥάρΥπΦϘβˢ‰ ˣʻϘθᾁ χ ӤΥ10͏˙10͑ρῲΨʺ

ᴟΥ ΦΜНϱϷЫ˔ϸ˔πϜṆּת™ βϥάρσΨ βϥάρΥπΦϘβ
ˢῲΜ Ӥˣʻήϣτʺ ΜІϺарІС˔ЖϬ ΰοʺԁ τ χ Ϭ Ⱳ
τ βϥάρΥπΦϘβˢ ԁ ˣʻ

άχϢΞσ Ϭ Τΰʺל ψ₈πψᾁ₰ӟᵰτϜʺ ʺḕẽʺⱵᾓʺЖ˔
СрϽᾁ₰σςʺ ˑσ π ήϦϥϢΞτσϤϘΰθʻ

β╥― ᾅ
Kazuhiro Tanabe et al. , Biomed Chromatogr. (2017) 

Kazuhiro Tanabe et al. , J. Proteome Res.15, 2935-2944 (2016)

Mikio Mikami et al. ,  Gynecol Oncol. 139(3), 520-528 (2015)
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ЮЌЩкЬϼІ 26898
Ὤ ʾ
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200 mg
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зСЖЬϼІ 26945 Ὤ ʾ 10

100
˙
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500ɛL

200 mg
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┤

ФкГϷЬϼІ
ˢiMPAQT ˣ

˵
⇔

6 340
106 Cells

50mg
Ṑךּ ᵔ
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ל ρψˁ Ɫ
2020 4Ὦᾝ∕

ל ρψˁ

ל (LC-MS)χ 

ל ρψʺϱϷрᴟΰθ ◓Ϭ Ἃ τ ωΰʺζχ Φή( ◓ )τϢμο ◓Ϭώϥ
Μ Ϊʺ ◓χ Ϟ Ϭ“Ξ ︣ πβʻ ψ ΦΨӟᴞχ ντ ήϦϘβʻ

︠σל ︠

‰ ᵔ ἷ
Time of Flight 
ˢTOFˣ

“Ⱳḧἷ

‰ τל Ϭ ᴦ
ˢ5 ppm ˣ

ᴟ›
ЮЌЩкЬϼІ
ФкГϷЬϼІ

‰ḇ ἷ
Triple quadrupole 

ˢQqQˣ

╣ ◌ ớἷ

Ϭ‰ḇ τ
ᴦ

ˢΩ 1 pg/mL ˣ
НϱϷЫ˔ϸ˔

♯ ϱϷрᴟ ל

HPLCσς

+ -

liquid chromatography

LC
Electrospray ionization

ESI

ל ψӟᴞχ3   π► ήϦϥάρΥ Ψʺ χTOFϞQqQψל χ
τ ήϦϘβʻΩựπψTOFρQϬ ϙ›ϩδθМϱУзАЖἷל ˢQ-TOF

ˣΥ ΰοΣϤʺ Ϭ‰ τ βϥ τ ΪοΜϘβʻ

Time of Fright

TOF

Triple quadrupole

QqQ

TOFπψʺϱϷрᴟΰθ ◓ϬТжϱЕЎв˔Уχ
πꜛ “ήδʺל ₯ˢל ᴻ ˣτᴂαο
◓ϬώϥΜ ΪϘβʻᾖ ТжϱЕЎв˔Уχ
ẩ Υ Μϕςʺ ᴦ σ ◓ ᾢψ ΦΨσ
ϤϘβʻ

QqQπψʺᶆ◌ ớ(Q)τοΚϣΤαϛ ΰθל
ϱϷрχϙϬ ᵃήδϘβʻԁ τψQ1π ΰ
θϱϷрϬQ2π ᵔήδʺήϣτQ3πТжϽЮрЕ
ϱϷрϬᾁ βϥⱧπ‰Μ Ӱ Ϝμθ Υ
ᴦ πβʻ

Q1 Q2 Q3

KA002-2004a



ל χ Ⱳ

ᾁ Ⱳ

ϱЭЛϯАЈϱψԁ τ
χᾁ Ϭ πΦϘβ

Ⱳ

ל ψԁ τ
χ Υ πΦϘβ

ל χ Ӱ

ϱЭЛϯАЈϱπψ꜡ Υ ΰΜ ⇔σ ◓  χӸΜˢ͍ϯЬЛ▒▪ṁχӸΜϞ χ
ᴟ ˣϜʺל πψ ΰΨỸ βϥάρΥπΦϘβʻ

ˣὬ ХФЄЅр
Hepcidin -25 (active form)

Hepcidin -22 (inactive form)

ELISA 

insufficient 
identification

Mass spectrometry 

complete 
identification

Preanalyticalfactors and reference intervals for serum hepcidinLC-MS/MS method.
ItkonenO et. al., ClinChimActa. 2012 Apr 11;413(7-8):696-701.

ὬЫ˔ϸ˔χХФЄЅрψᶨ ἷЧФЎЖ(25)
ρ ᶨ ἷЧФЎЖ(22)ΥὬׁ τ ∕ΰϘβʻ

ΌᾖΌ ᴂπψάχ͎νϬ ΰΨ꜡ βϥάρ
Υ₉ πβΥʺל πψ ӬτỸ Υπ
ΦϘβʻ

πψЮЌЩкЬϼІϞФкГϷЬϼІזּ χ ᵔ ΤϣʺΌ πψ χ ΰΜ
χל ᵫ Ӣ Ϙπ ῲΨ ΰοΜϘβʻНϱϷЫ˔ϸ˔ πΣ₉Ϥχ∑ψ

ᴞṜϘπΣṓὖτέ ΨιήΜʻ

ל πψʺ
ϼкЫЕϽжТϰ˔τϢ
ϥ♯ ρʺ
ל τϢϥ Ϭ
ϙ›ϩδʺ
1ᵕχ♯ ϱрЅϴϼЄдр
πʺ χ Ϭᴦ ρ
ΰοΜϘβʻ

χ τ Ϧϥԁ ʺ
ϱЭЛϯАЈϱχϢΞσ
ᾁ χ ψἂ︣ρΰ
οΜϘβʻ
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iMPAQT ρψˁ

˰iMPAQT ˢin vitro proteome-assisted MRM for Protein Absolute QuanTificationˣ˱ψʺỵ

ᶘʾ ῈӺᶘᾆẕ χ ╦ὁԁ ʺ ᵏṜ ϣτϢμοᵫ ήϦθⱳ χЌ˔ϿАЕ

ФкГϷЬϼІṪ πβ1ˣʻ Ṫ πψ 18000 χ ḊΠЌрОϼלΤϣל ὓπ

βϥθϛχЮЊАЖД˔ЌЦ˔ІϬ  ΰοΣϤʺ1Ⱳḧτ χЌрОϼלϬ Ⱳ ˢΩ

400 /ⱲḧˣβϥάρΥᴦ πβʻ χpathwayχЌрОϼלϬԁ τ ΰθΜ ›Ϟʺ

Ό πψ χ ΰΜЂУЌϱФχ ϬήϦθΜ τΣ᷉ϛπβʻ

1ˣA large-scale targeted proteomics assay resource based on an in vitro human proteome., 

Matsumoto M, et al., Nat Methods., 2017 Mar;14(3):251-258.

ФкГϷЬϼІˢiMPAQT ˣ ᾆẕᾁ₰

2021 7Ὦᾝ∕

ᾁ₰ ל ˢLC-MS/MSˣ

ᾁ₰ iMPAQT Ϭ Μθ •ךּ ԁ ʺ ׂḩ ЌрОϼԁ

∙ ПЕ ⇔ ʺПЕ Ὣ

⇔ ʿ2˷106ᾤӟ ʺ ʿ50 mg

⇔ ʿPBSπ ΰθ ⇔ Ϭק ΰοЧйАЕτΰʺPBSϬ Ạΰ
οΤϣ-80ӟ̆ᴞπ Ὣ

ʿ50 mg τϸАЕΰʺ χЫϱϼкЎв˔Уτ Ϧʺק ʾ ΰ
οΤϣ-80ӟ̆ᴞπ Ὣ

ʾ ᾁ τνΜοχ ⇔ψ ♠τοέӛ ΜθΰϘβ

Ω ᾁ 6ᾁ ӟ βОϱкАЕ τ ЂрФиπχ Ϝ Ϊ ΪοΣϤϘβχπʺέ ΨιήΜ

ṍ ᾁ ῇ ͔ ḧ

 Ω  ʺϵϼЈиТϮϱиΣϢόRAW DataϬṜ ΰθCD-R

ᾁ₰ᵵ

É 18000

É 18000 400 /

É
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︠ •ךּ ԁ Ⱨ

χזּ ằβϥiMPAQT πψʺПЕ •ךּ 340 Ϭԁ τ ΰϘβʻ •ךּ зІЕψʺ
ᵔ Ὁʺᶋ▒ ▒ϯЬЛʺךּ Ϭ◐ϛʺПЕךּ •ךּ ϬῲΨ︡Ϥ ϦοΣϤʺ ЄІГЭךּ χ ᴟ
Ϭ τḢ βϥάρΥπΦϘβʻ β зІЕψШ˔ЭЧ˔ЅϬέ╥ ΨιήΜʻ

Amino acid Metabolismˢ 40 ˣ
AHCY, APIP, BCAT, CAT, CBS, CKB, CTH, ENOPH, FAH, GAMT, 

GLS, GLUD, GOT, GPT, HIBADH, HNMT, IVD, MAT, MIF, MPST, 
MUT, NIT2, NOS1, OAT, PHGDH, PSAT1, PSPH, ʾʾʾetc.

Nucleotide Metabolismˢ 50 ˣ
ADSL, ADSS, AK, AMPD, CMPK, CTPS, DCK, DTYMK, DUT, 

GUK, HPRT, IMPDH, ITPA, NME, NUDT, PAICS, PNP, PNPT, 

POLR, PPAT, PRIM, RRM, TXNRD, UCKL, UMPS,ʾʾʾetc.

Carbohydrate Metabolismˢ 50 ˣ
ACO, ADPGK, ALDH, ALDOA, CS, DERA, DLAT, DLST, ENO1, 

FH, G6PD, GAPDH, GPI, HK2, IDH, LDH, MDH, PDHA, PFK, 

PGD, PGK1, PGLS, PKM, PRPS, SDHB, SUCLA, TKT,ʾʾʾetc.

iMPAQT ṕ Ṗ

HepG2

TIG3

SW480

HCT116

PC3

HeLa

MCF7

HEK293T

NTERA

Namalwa

Jurkat

266/342

ФкГϷЬϼІψЌрОϼלϬ τᵔ ΰʺ ṓχ “ʺ τϢϥⱵ ῟ᴮʺ ⌠ ϬЯИЌ
зрϽβϥθϛχНϱϷЫ˔ϸ˔ ┤ϞʺζϦϣЮϸИЇЭχᵔ Ϭ ρΰο► ήϦοΜϘβʻ זּ
πψʺMRMˢMultiple Reaction Monitoringˣ Ϭ

ФкГϷЬϼІτνΜο

Ц˔ІρΰθʺЌ˔ϿАЕ Ф
кГϷЬϼІπΚϥiMPAQT Ϭ
ằΰοΣϤʺ χ ◓Ϭ

‒ϣσΜЛрЌ˔ϿАЕФкГϷ
ЬϼІπψᾁ Υ ΰΤμθʺ
ᾝЌрОϼלχᾁ Ϟʺ ™

ᾝ τ Ϧθ Ϭ ṉΰϘβʻ

Multiple Reaction Monitoring(MRM)

11 χ ⇔ τΣΜοʺ •ךּ ᾝ
ᵔ Ϭם☼ΰϘΰθʻ₮ṜП˔ЕЫАФϢϤʺ
ᶆ⇔ χ ךּ Ϭᴦ♪ᴟβϥⱧΥᴦ ρ
σϤϘΰθʻ
(Total Protein 200 ngπχ ᶓ)

iMPAQT ψʺάχϢΞσ ṛ ЌрОϼל
τϢϥᵔ ӟᵰτϜʺΌ πψ ᴣ

χ ΰΜϯϱЊЃϱЭχ σςᾤ
◓χ πϜᶨ ΜθιΪϘβʻ Σṓὖ
τΣ Μ›ϩδΨιήΜʻ

2ˣPKM1 Confers Metabolic Advantages and

Promotes Cell-Autonomous Tumor Cell Growth., 

Morita M, et al., Cancer Cell. 2018 Mar 12;33(3):355-367.

3ˣPHGDH as a Key Enzyme for Serine Biosynthesis in 

HIF2Ŭ-Targeting Therapy for Renal Cell Carcinoma.,   

Yoshino H., et al., Cancer Res. 2017 Nov 15;77(22):6321-6329.
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зСЖЬϼІ ᾆẕᾁ₰

2022 4Ὦᾝ∕

ᾁ₰ ל ˢLC-MSˣ

ᾁ₰ зСЖ˔Эˢ ԍ ˣל♦

∙
Ὤ ʺ ˢ ʺỪ ʺ ʺ ʺḟ ʺ σςˣʺ ⇔ ʺ• ʺ
ử σς

Ὤ ʿ500 ɛLӟ ʺ ʿ100 ˙ 200 mg

Ὤ ʿ⅜Ὤῇʺק ΰ ϬЫϱϼкЎв˔Уτӱΰʺ-80τ̆ο

ʿ ῇʺ◙ χЎв˔Уτ Ϧ-80τ̆ο

Ω ᾁ 10ᾁ

ṍ ᾁ ϢϤ͍ϸὮ

 ◓Д˔ЌˢExcelˣΣϢόйЪ˔Е

ᵔ χ Ϧ

ᾁ₰ᵵ

ᾁ₰
ϯЅйрЕГϼЛкЅ˔ּז
QTOFἷל 6545, 6546

͍. ЀрСв˔Ќ˔Υꜛ πС˔ϼӡ ρС˔ϼế Ϭ
ϙ︡ϤϘβ

differentiation

integration

smoothing

raw data

m/z

Elution time

elution time

m/z

peak area

͎ʽЂрФиέρτС˔ϼ Ϭ ὓΰϘβ

standard database marker table

͏ʽД˔ЌϬ͍ χГ˔Уиτ ὓΰ
›ΰϘβ ͐ʽḁ ΰθГ˔УиΤϣЫ˔ϸ˔Ϭ ΰϘβ

Д˔Ќᵔ
χ Ϧ

ᵔ τ ϦθQTOF-MSπ

200 Ϭ Πϥ

ל♦ ךּ Ϭԁ τ

KA004-2204a



зСЖЬϼІψʺ χ♦ ▒ʺ ♦ ʺзр
♦σςχל♦ Ϭ τ ΰʺНϱϷЫ˔
ϸ˔χ ┤Ϟ♦ל ʺךּ χ⌠ χṐ ᵔ Ϭ“Ξ
Ṫ πβʻ KPSLΣϢόLSIMπψʺLC-MSϬ► ΰʺ
♦ ▒ʺЯЛϽзЈзЖʺЅϽзЈзЖʺЕзϽз
ЈзЖʺзр♦לʺϸиИЎр ʺ♦ ▒ϵІГиʺ

▒ʺЀйІГк˔иσςχ ῲΜ♦לϬ
τ ΰϘβʻ

200 Ϭ Πϥ♦ל ךּ ρ ›

ӪṰˢ ӪṰˣ

200 Ϭ Πϥ ל♦ ךּ χД˔ЌЦ˔ІϬ ΰοΣϤ τ ›ὫᴮϬ ằΰϘβʻ♦ל
Д˔ЌЦ˔Іχ ψ ⱳ ᴥΰοΣϤϘβʻ

̞Ӱ χ ṜτνΜο
18:2/ 18:2/ 18:2 TGψ♦ ▒ˢ18:2ˣϬ3 βϥЕзϽ
зЈзЖϬꜘΰϘβʻάχӰ τψʺ₵ ΣϢό
Ὣ›χӡ ΥӰσϥϜχΥ ∕ΰϘβʻ

₵ ΥӰσϥϜχ
ˣ20:2/ 16:2/ 18:2 TG

22:2/ 16:2/ 16:2 TGσς

Ὣ›χӡ ΥӰσϥϜχ
ˣ18:3/ 18:1/ 18:2 TG

18:3/ 18:0/ 18:3 TGσς

άϦϣӰ ψLC-MSτϢϥ Υ₉ σθϛʺKPSL
πψάϦϣχӰ χ›ὓ ϬTGˢ54:6ˣρ Ṝΰο
ΰϘβʻ

ЯДижАЕχ♦ל ךּ ϬQTOF-MSπ ΰʺᵔ ФкϽжЭˮMarker analysis˯π ЫАךּ
ФϬ⌠ ΰϘΰθʻ ЫАФπψךּ ЯДиρЀрЕк˔иρχ♦ל ךּ χ ϬᾋϥάρΥ
πΦϘβʻ

ʾCofactors and Vitamins ʾDiacylglycerol ʾFatty Acid ʾFatty acid metabolism

ʾLipid metabolism ʾLyso PC ʾLyso PE ʾLyso PG ʾMonoacylglycerol

ʾPhosphatidyl glycerol ʾPhosphatidyl inositol ʾPhosphatidylcholine ʾPhosphatidylethanolamine

ʾProstaglandins ʾSphingolipids ʾSteroids ʾSterol metabolism ʾTriacylglycerol

зСЖЬϼІτνΜο

̟819-0388
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ЮЌЩкЬϼІ ᾆẕᾁ₰

2022 4Ὦᾝ∕

ᾁ₰ ל ˢLC/CE-MSˣ

ᾁ₰ ЮЌЩк˔Эˢ ԍ ךּ ˣ

∙
Ὤ ʺ ʺ ׁʺ

ˢ ʺỪ ʺ ʺ ʺḟ ʺ σςˣʺ ⇔ ʺ• ʺử σς

Ὤ ʾ ʿ500 ßLӟ ʺ ʿ100 ˙ 200 mgʺ ⇔ ʿ107ᾤӟ

Ὤ ʿ⅜Ὤῇʺק ΰ ϬЫϱϼкЎв˔Уτӱΰʺ-80τ̆ο
ʿ⅜ ῇʺЫϱϼкЎв˔Уτӱΰ-80τ̆ο
ʿ ῇʺ◙ χЎв˔Уτ Ϧ-80ϴτο
⇔ ʿ⇔ Ϭԁ ⇔οʺPBSϬᴥΠοגּ Ϭ ῇ

⇔ ϬΤΦρϤЫϱϼкЎв˔Уτӱΰʺ-80τ̆ο

Ω ᾁ 10ᾁ

ṍ ᾁ ϢϤ͍ϸὮ

 ◓Д˔ЌˢExcelˣΣϢόйЪ˔Е

ᾁ₰ᵵ

ᾁ₰
ϯЅйрЕГϼЛкЅ˔ּז
QTOFἷל 6545, 6546

ᵔ χ Ϧ

͍. ЀрСв˔Ќ˔Υꜛ πС˔ϼӡ ρС˔ϼế Ϭ
ϙ︡ϤϘβ

differentiation

integration

smoothing

raw data

m/z

Elution time

elution time

m/z

peak area

͎ʽЂрФиέρτС˔ϼ Ϭ ὓΰϘβ

standard database marker table

͏ʽД˔ЌϬ͍ χГ˔Уиτ ὓΰД˔ЌЦ˔Іρ
›ΰϘβ ͐ʽḁ ΰθГ˔УиΤϣЫ˔ϸ˔Ϭ ΰϘβ

Д˔Ќᵔ
χ Ϧ

ᵔ τ ϦθQTOF-MSπ
200˙400 χ
ךּ Ϭԁ τ

KA005-2204a


