VUMY LT ATH I AKX O KRR

T ZhILLIR— b

Proteome Letters 2016 ; 1 : 89-94

22—y N T aTdk - EIICDE 7 TN T

(VNN == B S S
*E-mail: fmatsuda@ist.osaka-u.ac.jp

KRR FGEEMBHALVIFERE S A A 5 T8I 2 565-0871 KFRFWH i LU H - 1-5

(3%fF 2016 44 J1 20 H, K51 2016 45 F 26 H, I 201645 J] 27 H)

a—5y b T aTr—affinE, Wks e~ s 57 s - ZENEERERSN AT F FOERSTHY,
B FALEH DERSHT & AN 2 iaIF L5, —J, vV 7A@, > LC O\, SRM 7 » &4 D
TFRB LT —2@iilc L, 2—7 v b7 usd—sffciEORMbLEL SNS. FFECR> T v 7 AR
ok anfbeF o MMEEESR, 7 LC A ERSICHBE R LEwZFO L 5 1cic-7. F7, SRM 7 v € 1 LOfEHE
LOF— 2 @i HET 5V 7+ v = 7T ORRELHER, 2—7 v kT uTFd— A AP D AR BRSO

B5.

1 FC®IC

WE, 2—7 v FFuTd—afBHNciEANMEE - T
L. b b EEESTEBY A T n T A — A BTk O
FIE, v IARCFET AL v R HOH 2w 7L
HHBLICHEAM 7 a7 4 — 2B Ch -1 HEkdko
a7 Bt AE ) T v LR T F v T
NEPREL, k7 v b7 T 7 4 ——2 VT AHESW
(LC-MS/MS) TG L7 v &7 A4 F v A
7 R ADBLRTF NEERITS. PEORTFFHF T
PO I EmEDOT — 2 2L mIc G T b7 7 LC
RESREEES T AFIH I h T &7

—J7, BAMT a5 r— s RO TN v —
h—E 2 v o 7 B OKGESR, LA & vy
BoRIBEL, SO 2T 2 ORFERFETLR & T3
BHIIE, HINCRD TR D 2 v % 7 BORB A IEHIT
EETHIENRDONS., 2T, BRI a4 —2
fRiTie, EEMcEN I S HEMERE RSN R bIA AR
LMWK =7y b BAHNIER T 07+ — Aff LR
BHMT Tu—FThHs VY, ERERSTF FRED
TeDWEIR e =2 ) v 7 (SRM) &— FE2HWw5%
ZEMBSRM 7 v A ERIER TS

2=y b7 aT k= AEASEFER STV BT R
i, LRRoRIACTE RN, ~ ) 7y vkt
CEFRALANTFFOERSIELT, Ko Tbawo
LC-MS 5 #r DRERAM Eicit 2 5 2 N TE D8, EHIC

© 2016 Japanese Proteomics Society

%k 4 % Skyline DEHIZ X H SRM 7 » 1 kOt
L OF — 2 IR DN — R S I E N T bR D, £
CTARMTI, FEENL2—F v kT uTd— affifie A
T AwALb EF L E0RREY L L, K5 TALEH D
LC-MS % #r ofkEaEny v 7 il - LC, SRM 7 v
CAEDERB L OTF — 2 i E 2 —7 v b 7 as4—
L RN OBEF A 2B AT BB OB S E R 5.

2 Skyline

Skyline & 13K [E University of Washington TP 3% & 11T
WA Windows Y 7 b v = 7 Th Y, WETABIRT
WB Y xRy BT 2 I ERHI S SRM 7 v e A B
HBVAER T ARECHEDY, 2u< 2T AT 420D
V— 7 EBEHBECEL 2 —7 v s Fa T d—afffiov —
7 7 a—2 AT HmM IRy b o, T, Tk
A= —DERESNEBEB~NDOSRM F 5 vy vnEX
HLE, 7a<h27 587 —205LALNTRETHD,
L=y b FaTd— A& DI HT > Tl T
BN XN E B2 5KEA 5. Tk, BELELF 22—
7 A BRI S Skyline ® L EMREATUET 5 & L 13,
Z—r v b T aThk— AR OE 2 OB S DT B,
AR ClL Skyline OFIH A Wi & U TR A AED 5.

3 Y7L

W AP, KX GTTCOEMEY v IAnb DR
VR 7B, @ v R 2 HORILT VFALE N Y S



Proteome Letters 2016 ; 1 : 90

Table 1 Rk & v 5 7 s "

1 ARSI RS2 U e e i oo WG RS A e L 2528
BHDHERMERT S BR300 pg/ml D % v % 7 BHER
OB C & B iR A RN LTk ).

2 WA REAZ 15mL O 7 »y 2 v F o —TIH DL,
w008 (3000 rpm, 5 min)

3 EEERECC KETHRLEBER Ay 77— (50mM
Hepes X v 7 v — (pH7.5), 5% 7V tr—1, 15mM
Dithiothreitol (DDT), 100 mM KCIl, 5 mM EDTA,
Complete protease inhibitors cocktail 1 %) % 1 mL #sfn
+T5.

4 I AT v 7 ALLEBEEZ15mLF 2= — 7
wHolL, Yra=7E—RA%ARhb (6mmxl,
0.6 mmxPCR 5 = — 7 C 1 ¥4%)

5 2.5 min R, —EK ETHRL T S HIC 2.5 min
IREBWE BT 5 F CHRET 5.
0o #E (15000 rpm, 5 min)
bR ST A — A @O 15mL 5 = — 7 (K v
RIWHE.F 2 —7) 5> F

8 Bio-RAD RC DC protein assay (Bio-Rad, Reinach,
Switzerland) AT x v X 27 BoREEZMET 5

Vil @OBEO 3 S Fbhs. O, QoW TH
WEsEM oS chhiE7 - a2 v 8% 5 ~ Proteomics
Sample Preparation Kit for Cultured Cell, (#FMR-001)°® %
AVt kv, F72, EBEO AL — T TEBRO & v Ry
B 7 &4 T OBEWREICEIS U TR 7k R a5
T\% (Tablel). @QIXENRCER T ot a A RAKS
T Y, co7aranmhiclFErERT S L TH
OICHEBRENLL EFL LN TE . ORELE TR
i % DMt #% T StageTip i ZH L T\ 5. Z UL
M 5 20 BEERARRIC L-mHERch b, Xz s
EBRBHELL D 729 LIEROT 4 v F A v b L —
T4 — YOG AVTW 5.

4 F/ LC-ZENEBEENNEDILS LT

FEEDEH L T %7 LC- @ PUEMRE &0t (5
FHRLIEAT R ORER K OV M St %A Table 2 1R 3. ar
b EFRc, RBEOTHOSTFFy vy Fr LT
MRMplus Retention Time Marker (FMR-002, 7 72 /)
PFA L. chiiR2Box7F FREWTHY, Fh

FREKHETASRM FS5v oy o vEAEIRTLAS WY,

EEOWIEE TR T OH S LC-MS £k REx iR T %
ToODBEHESTFF FELTHEAL TV, EEOVD BT
Brofe -5 746 LC, 7 LC CTREE A Y —7
GBI, WRADRE LTI DL DFREANH
EIE 5 7o S D D, Z ORI AN T & T/ BLE H
5 2 — 7 THh %% — % tL5 nanoViper fingertight fitting'”
B & TR T E 7 RiCHE B M IR ER
R RI e > 7 P R R, il EE
TEFTSl » LCOAAZ Y » b LIcRIE AR DR L Y v 1 2

Table 2 7/ LC- =8 P9EME & 50 7ot O RGOV T S

il
LC-20ADnano
THER A 0.1%FM+5%7 b =1rV LK
Favicd
WHER B 0.1% ¥+ 95% 7 &« k =k ¥ LK
sl
BHER C (L 7 » 7H)  0.1%F KKK

i 400 nl/min

min [B%] 0 [0%]-7 [0%]-45
[35%]-50 [100%]-65 [100%]-67
[75%]-75 [0%]

AR AN A N s
WA FOVE AN Y] b B 2

77T v b

Ty FiiE 40 microl/min

77 A A7 L

h T A L-column ODS 2 3 microm,
0.1*150 mm, CERI Japan

FT oy T T A L-column

F v 7 Fortis tip 150-20 (AMR)

f VA —=7x4A nano-spray interface (AMR, Japan)
LCMS-8040

*7 74 ¥ —FAUE  0L/min

DL i/ 150° C

e—F 7wy 7RE 2007 C

FoA4 A4 v 7 TAWME kL

Q1 7 fi#BE Low
Q3 s fihE Low
CID 7~ 310 kPa

4 v R —7 A AETE 14-1.7kV

NT BRI, AV IFAVTH oy FNTKEL7TELE =D
NMEALTLES ZEDFERE . £ THY IV T
By 2O AH L TR CE . >/ ESI Fm—
7 (AMR##) oxFv—friEs 1+ viEgs ORHE %
NREDEICALA—FAEy PiZTROBT, T AT
VBRI I 2 BRI X S R ot —T, A
7 v —3 v 7 (Fortis tip AMR #E#) 137 v — 7 HE LMK
W ERFMVE LR, BEY BT E 5 LRI im0
WL CA F VAEP TN LEBICRABENH LR, Z2hb
DT T 7 BRI B LR LI aTRE & 7n - T
Wiz 1E A F VFEOBF RTINS 1 » Ao
Wi ds 2 7n - CTHRFEREHITH, BHRE LT L >3 h
otfel D, BROSWCLELRTELND D 2 & D
Rrxi (Fig 1).

¥, #— v 7T asd—sf@fioEKTIE, T
LC- MU o M3t 20 &\ 5 b Tk, B
B2 QTof B &5 Hiat o 7 — 2 FERGER 5= — ¥
(W% SWATH £ —F) Vb I Ex2—7 o HEID
BT m T A — AN S Y. REE LR



(B FERE_sTOT_THIZH. Ted WOV 550 §
* 7 B =0 Gy el [a]] B
55.|0 nm]J.o > T I;rmmm 'JM.?!P:::
.(a) 3/2/2015
0]
104
0 | |
: i A l ok A i& L 3
B mea has Gas RAS-TSRS A8 AT RRE TSAS "RES /BAE TRAE A" 3
(o PRORE_stT_JSHET. Ted BSOT PS4 3
5.0%107 B B Al A il BRG]
mm' T 0P8 Soml
«(b) 18/2/2015

i g

s Wo W8 00w @ W8 e s 0 9% w0 <15 me
5 FIRE_sTOT_TEUT. Ted [ el 31T 3
5 0*107 Bl B-D 0 A0 €0Rb e
)] Mucistansty: 172433151
Time 12115 Scwd TH1 nben | -
.{(c) 3/3/2015
404

1
W3 W0 s wo s #0103 W0 M5 #0398 40 W3 me
‘ [

Fig. 1 Long term stability of nanoLC-MS/MS analyses

SRM chromatograms of standard peptides (FMR-002,
Funakoshi, Japan) were obtained at (a) 3/2/2015, (b)
18/2/2015, and (c) 3/3/2015 during a large scale targeted
proteome analyses.
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Fig. 2 Targeted proteome analysis using a converted SRM assay method

Targeted proteome data of the central metabolism related enzymes were successfully acquired from MCF-7 cells using a SRM
assay method for LCMS8040 (Shimadzu Co.) converted from that of TSQ Vantage (Thermo Scientific).
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Targeted proteome analysis is an approach for quantitative analysis of multiple target peptides using liquid chro-
matography-triple quadrupole mass spectrometry. Although it is essentially similar to that of quantitative analysis
of small molecules, several specific techniques are required for targeted proteome analysis including sample prepa-
ration methods, handling of nano-LC, and construction of SRM assay methods. Recent progresses in the sample
preparation protocols, improved stability of modern nanoLC machines, and development of softwares enable a wide
application of the targeted proteome analysis in biological studies.

Keywords: nano LC-MS; sample preparation; SRM assay;.targeted proteome analysis.



