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bREE B, HAr, W TR R AR R IL i
J7 A A 4 %) & i (absolute quantification,
AQUA). &5 H 441 (quantification concatamers,
QconCAT). & [ it br #fE 4 4 X} 5& = 7% (protein
standard absolute quantification, PSAQ). 4l ffi¥% 77
Z5 A AR IRV 25 b i 4800 B 15 R V23 (abosolute
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Fig. 1 Experimental workflow in MS-based

absolute quantitation of proteins
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ks / RSP ELAE /N T 1 BREEA 2 4. QconCAT
1) — A REE B IR Bk $E,  Hbrt A iS5 3
by B 11T 8 v 14D TR 5 A7 AN AT TR0 1 s D&
MRS Ol 2 3 BOHT I B AR TR B ot o TG v
PAFATEE R E Ed . Carroll 25 T — AN &
27 ANVEAR. 59 BEBL QeconCAT kX P BE A 1
FUATH N e B, A5REW, HAA 25 SRRBGRAR
TSR E EEGE, 3 MNMEEA 2 KforEai R —
HIIIKBL(CY < 4%), 8 AR 1 40
ERIEBL, 4 MR 2 &8 mal RA—EUNIE
B AT 2 kB [ — N A iE A —
GO, FAVE X —ANE AR DRI 2~3 4
KRR B, T 4 NS HEr S AN 41 AT
24 W A U 8§ (CYP450s AT UGT) 120 /™ fik Bt 1
QconCAT Jitki, Hrb 3 /N QconCAT 2 H 4% k) 4k
4, X 3 4~ QconCAT %K 1511 87 &K B+
A 47 ZA R R H B D R KT 98%, 112
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50~ 150 N2 LR DX I, AN 7 185 B &5 R SR A
Ik geeen, fE gk ik & JE () PrESTs-SILAC J7
TR, e SR AR IR R B R R L R IA S AT His
P21 OneStrep br%5 1) HAx ABP Al e, H
C %fy OneStrep Ar2& Afifb (U1 4l AN GE i 2 2R I
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RO EIRFEA, HHE5E e/ H R ABP &
1, FEFs ABP 5 € & AR 1) PrESTs, )i il
I EAR PrESTs T tHAFEACH H bR 2 151 £
Har, NZEE A5 A 80% 1) 2 1)k
WA AR PrESTs®), I HX A — AN (e fit 7
£ /b 2 4% PrESTs, WIRH —A PrEST A& T8
10 4 %) e &, AT BASR A 3L Ath 1) PrESTS.
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i IR B 5 oA A IR U (9 A A I B e TR — AN B 1T
(RIS B, BN T 460t s B 2 1 R R K Ik B
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T ARBAT LN e &, KR AR AR ILA
PrESTs JIk Bt A5 H 1A 8 1 0% 250 = 5 19 A St 3 kAT
OFE, FE VAl 12%. T EAS ) e e &b
WO A S, WF7E A LI R (R
PrEST (152 & 4% PrEST (R4 My HbsE A
RTINS ER 3 K. iR ER, 5B
e ZE 10 T4 2 20%, S H AT A R8T X 40 i i B
PR IE AT I B RE i 2 . AS TR K IR PrESTs
REGIERT BRI SR, HaH % PrESTs IR
kA TEaErdE—2%E. 5 QeonCAT.
AQUA L, PrESTs BP0 55 it dx 1 5 —
B, R, WERFF A ITFEARZIATI G B, RS
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PrESTs (1l #5 LR Z BT, [N T 20 Br AR AR 1)
RS, IEFR IR SRR, RGN, H
AU KIS 7 VL BT (1) W O
14 ETRERMERCHEKEARENEES
T A KB 0 40 A R FR AR AN R

(protein standard absolute quantification, PSAQ ™/
full-length expressed stable isotope-labeled proteins
for quantification, FlexiQuant®”)al {4 A & ¥ (absolute
SILACE) ) [ 28 B bR 42 K 0 H AR e A kAT
SE =715, PSAQ Fl FlexiQuant i & 75 3 ZF 42 HX
Py A0 A A SR E) B A AR RO N B A TR
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JEAE ORI I H I A 54 K DNA, HAuk
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A RKE AT Ivan 8B4 T8I0 R AL 2R AR B AL
B, T A R R RS R Y BRI L T PR BL21
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HILH) 99.9%, 1y B BL21(DE3) AR KA1
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B, AR T 40 E R RORS B R VR A A
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YRR EY) IGF-1, T IGF-1 (¥ 3 4545 7 MK i
Ik BUAS 258 SR B 108%. CV /N T 10%.
TE— NIRRT, RIUEAT LK AR TR BAN BER A I
B, AHREET BEARI A A W L0 i ks 2 v]
DAS A HAR K IR BOH Tz e /. 107k )
— ML RUEREAR S W FRR AL A TR R & AT
B, AR T TR BB A5
R RE R 2. DA IIEIE % PSAQ V£
SDS-PAGEHI 4 J2 1l $R A 45 5 AN 23 5 |k 5 i
7. Brun SEPWEJREEARFINA N THEAL [ SEA
TSST-1 & 15, 4 A H PSAQ . AQUA V% Fl
QeonCAT VAR H AT 4%} & i, 45 AUEW] PSAQ
PoE EHERE . JFH, BRBERESN, i wT AH]
FCAd AT WD) A2 2 e R, AN TR i
FE AR A R AR R T4l DO S e, Rk, SR
M HE AR A K S FAE I W AR 0] g vEdE TR
RV EPIREA TR E B H bR A, [FINE A
e 128 5 bR A& W 11 58 =ERINR T 28 1 1 245 8)) 24 0T
F.EE, EREAERKANAR EE,
AT e sl e e, BRI PR A T R4 1
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Table 1 Isotope dilution strategies for absolute quantitative proteomics
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. A B st ol 24, A TAETR IR RE
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H. e s KR 4~ 5 MEL, S
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s BRI, RPRERR A R AT o N T B AR AR
IR AR FL AR FH I 25 )& 5 75 (1. Kettenbach 256
AQUA 5 SRM/SIM(selected ion monitoring)ik X %
f il 5 40 M 2 B Polo #E I 1 (Polo-like kinase 1,
PLK1)AIM S IR 1) A A 210 47 93 24 IR (T210) i
BRI PLK1 £ [ BT AT 460 o 5. 45 BRI,
H23 40 g & e e LK PLK(RF 20 pg B
14 6.7 fmol), HI1650 & 47 fi {% =F & ) PLK1 (%
20 ug M AT A 0.95 fimol), L4 H L Western
blot 45—, Y4h, T210 BEMALK PLK1 £ A1)
BN NS 2L A0 BB ARG, X TR
S BASCIR 43 B 45 Al & — 3. Hannah 2599 H
QconCAT J7 %43 mI 3R AT H b 8 A B AE B IR AL /
WEIRAL IR B, P AEBEIR (b Ik B 1520 H A 8 (1 IR 4}
&, HBRIILBA R BRI R E &, JEm
733 B AR A T RS R I L, e e
P R BERR AL B AL T —Fiokr ik,
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2.3 EMEEHREEEMIRSY PRI A

R FEMREES MRM 856 KRN T I R B IERT B
(IRIETURERE,  REIRTGE R AR I T 3 B, RS
AT 5 [ — P99 AH 11 22 b ac 42 ) BR300 5 1 AN 75 22
) 4% Ho A N 1 BU AR . Huillet 25 #1°% il PSAQ 5
MRM £S5 17715, 4 e & 7O ZE B3 i
FEAS T E 40 I RO LS F5 5 9)(LDH-B. CKMB.
myoglobin, troponin [ ), %5 45 ELISA 5L 4 —
2. Adrait SEFTMCIILAE H 3 1R 003 SR FH f i il 3Rk
FARFISFEA, SR)5KH PSAQ 5 MRM 45511177
RN B I (190 326 b 75 ) 1 % BK 1 W 15 32 A(SEA)
HATH N E B, AMUOEF RS SE 2% E e, 1mH
iffy 2 5z AR AL WU PR g2 A1 s+ B 43 531 O 352 ng/L
1057 ng/L. Pannee %5®KH AQUA 454 MRM $
ARSI A9 AR I N F 1 A i
YI(AB38. AB40. ARA)REATH4ixf e &, 45K L
N, APA2 HIsE R FIRA 62.5 ng/L, 1 H Cv {i/
T 10%. [FIE, #0205 0F B B 2R 2% i BRS 1 3
1) AB42 AR T IEH A, b4 &5 ELISA 5
e R—2 Bk, RAFNEFRL -SRM W3
G TR USRI R RS RE T, R
BT b YT Tt R
24 FMuZEHBLiEECEEREHERRIE
0] d

e JE RGP 2 1 ) T )2 IR 1 L s
Fealt, — MRRE SR (R AR A TGVE D) 4 TRl
%4, CYP3A4 F1 CYP3AS #J@ T-AHFIKL %, %
SR FPHI AT 84%A[A], CYP4F2 fil CYP4F3 )8
TAHRIEE, AT I A 93%AH [, (RiX
PF v [R5 (1 2 1 PR S P AR oV o0 il
(. AHE, FRAZEMRELLS & MRM AR T LR
U M X 50 FF 20 il HEAT 4650 2 . /E CYP2C9 5
CYP2C19 2 F 1R 741 i AT — A2 3L R A [
AR XA A R SRR AL s P AR IR S e IR B
Hirotaka 25 ] AQUA J7 2 i 2 52 18 N Aok 44
H1 CYP2C9 A1 CYP2C19 [#4 FARIA K, W [R] )
s T Al 9 Fhan pu €t 25 P450. BT ST B K
K QeonCAT J7 1% i 1 N 0k A4 o 41 i (5 3%
P450 Al UGT, 7 LLE s30T I0E 25 P AR g
X 2P AR AR TR BRI FUE i T —Fh B i
WET UL,
2.5 REIERHFREZERNKEEES EWMNA

) o7 ZFRBEVE LS A MRM HORAE— R L3R

i 1 IBNASTa L, R DR — T T2 DR A R
PERBETERT Y, RSP S, 5 — I Bh
TUNT AR AL P 5P I B A Jt i B 525 ) 4 X
gy, Bk, BRI T HARAL M S5, IR
T SSRTE R T ARSI R AR R TR T
& F 8 A i, Keshishian 2841 5% ] MRM Al
AQUA Jj LT T e &40 #r. A ARBEAT 8 1 ek
ZNCEME R, ZRRK 6 FrmFREn
UG, ARFEEE O R IR Z 1~10 mg/L, CV
2 3%~ 15%, 55 0l B F2 A0 1fi 25 2 11 1) ¥
HALE, RAUEHTIN T 1000 £,

3 % 5

HT, FEE AR R, ERAFEA
T ERE R L O e DUSEEL, (H2, BEE
A A s R EE— it UM R
YLIM4a ] e BIEAEJEBE. N H AT RE KA
Y] T ER AR AN LA BRI H 1 st
AT, KHUR e S A7 R, 1y Ll T R B A5
AN ARG EAT AR PERIKE A R A
T AT R AR VP b A [ 45 DA 25 T 20 36 i 1 o
SER K. A QeonCAT ¥ 1] LLEEAT KMl AE
SE T, R T KK B AN o] P A& 1 s 1)
FIR, SEARMKBOE EW R —E A8 RA—
#(. SILAC-PrEST £ L% QconCAT 4 [ —4&
ol i, AH S PrEST 20 Afr A i 1) T Ak BE 55 i 1) 5
ATEA—E, FIE T ORRUEE & )[R A7 = AR
LA A OSSR R AR, [ R
M BE AT ACFN T B & MRM 7 10— 224
1k, BT DATIDLARASEAL s 5 2 1 IORAR DR RS SR

2 % x M
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Development of Absolute Quantification of Proteome
Based on Isotope Dilution
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Abstract
biological samples such as cell, tissue and body fluid. Recently, protein quantification methodologies mainly are

Absolute quantification methodologies, which allow the determination of protein concentrations in

one which rely on the isotope dilution for absolute quantification of proteome and another one which rely on the
statistic analysis of MS data called the lable-free technique. In these approaches, the sample is spiked with defined
amounts of isotope-labeled analogue (s) of specific proteolytic peptide (s) (AQUA and QconCAT strategies) or
protein(s) (PSAQ strategy) or PrESTs (PrESTs-SILAC). Because isotope dilution can provide accurate and presice
absolute quantification, so they are crucial for specific applications such as the evaluation of clinical biomarker
candidates and understanding the biological function of proteins. In this review, we present a critical overview of
these isotope dilution methodologies.
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