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Development of sample pretreatment method to easily achieve sensitive

proteomic analysis

By Tohru ICHIMURA, Masahiro TSUCHIYA

While mass spectrometry (MS)-based proteomics has become an indispensable technology for
molecular and cellular biology, the analysis of low and limited protein samples is often challenged
by several factors that cause protein loss. We recently reported a robust and sensitive proteomic
sample preparation platform termed microbead-based and organic-media-assisted proteolysis
strategy (BOPs). Here, we develop a disposable reaction cartridge with embedded microbeads for
achieving BOPs in it only by pipetting. The cartridge-used BOPs method (cBOPs) enables
successful and reproducible MS analysis regardless of whether workers are experienced or
inexperienced in proteomics. Moreover this technology is applicable to the analysis of minute
amounts of samples in dilute and/or denaturing solutions such as 70 % formic acid, 8 M urea, 7 M
guanidine hydrochloride and 0.1% sodium dodecyl sulfate without significant protein loss. The
simplicity and availability of the present cBOPs approach make it especially attractive not only for
biological research but also for future automation in operation.

Keywords; Mass spectrometry, Proteomics, BOPs

1. #8

HEAREAERT D HAR B CH 2B m 1 (i, ~
YRV, BHE) o, TRLOBEHETHLX T LA
TR, 72 BE, AFERE & O RERFED—DIZ,
ERSHTEF (mass spectrometry: MS) & E:fi L4257
T4 7 ADOHH B AMEIL S R S Cng, 7
BT A7 AL, AR ORR & 2R RE CLELAR IR
RTYaY—=ThY ., mb—MRNeF I EDR
ETNEL, WERE Th D X L7 ENEA SR
TENTH LR BaBEEOICESE (M) 7)) b
L. TOWMtHEY 2> T MS 5985 2095k
NWCTHD, LU REN N 7 MBI &

UM R MR %

LRI B OPEEERIR AN Lo TRE S BBRZT 5
ZERFBNTWD, Bl BE 1 uM LITOATE
KR EIRIETCIE, MY T bOghERITE LL
WCBID, FloZD X D 72 AmEAIR CIIEREh R (K
ISEEROINERRNC & 2 X R0 T T RSIEREE)
AT 288 12X D RBIOBRRNEZ 506, x5
W2, BRx TR BRI TBIZIE, mREOX
Fase, PR3, Hifg /7 = (Gud-HCD 72 EDHA4
oty 73R £ T U UV UET b U oA (SDS)
72 EOFEIEEAL OIRAD Y 7Y A b EYET
Do EDID NV TV AHEDRNT 2 b DL %
HAREHLIEOBIT, ETI3 e 7 4 NV — O MR
72 EERWTRET DHENH 55306 T HofpfE
HEEOH X BORKIDTRIN DT, bED
BRI EEEREIC gy M MS W52 &



WL WRIUZH 5

IO ORBEOfRREZ R E LT, BUkiE~A 72
E—XHROREICAIY R0 E e H O LRSS
SH, EOBE—ARMIFES Lic ¥ 37 BEITk L
ThUTVUMEEITD LW HE (v e—2iHk
1E) BBREINTND0, ZOHEL, # o0 ExlR
fa & D Rlo, 7T Dhfkx 2 ZoMER S g E
HIZPRETE %) EWVORRERFD, LvL, ZOHET
N T AHEDRTIC, B LRI ETH LD

E—AREE TN a—T 4 T TLHRERHY | Y
Y INVEINIRE ST D OB ERE DO
A MZRE S /e, X512, MU VA kICE
WTHARERIZB AL SN TF R Lo T & 72
NEW) RERKEEH-TNDHD,

—Ji. Bk~ A 7 v =R TR~ A 7
o B — XAk E UTRIFL, 2o Ead
E— AT D HED BRI TN SO0, L,
ZOJEL, B B RIS SE S CalERA
OB (pH2~3) CBUKMAL 213022 BN > V)

@0 & R OB BEEEL (727 ’7—
2 2) BEIEEZ SNDAREMNH 5, # /R V B
X N T AEbTx LTSI E o2 &z‘n%
D EOPRIE I 7T ROBIAREHZ 72 5,
S BT BUKMEE =2 N D IFEEO IR, Rkt
ETEMAICRME L= o 7 U LS T&E g
DOWHY ., HEE L TO—BRIEIRITL OB EEN
hQ \5(9)0

Bl s 1, A KBATRIE A T2 2 & T B
KM~ A 7 v = XRITRES LTz & o B aEhER
IS MY T U UElbTEDL L ERALL
(Microbead-Based Organic Media-Assisted
Proteolysis Strategy: BOPs {%) W, BOPs %1%, £ —
A% BHF X Ca—T 4 T L THIE
BINZ N T AHEEITADRIEZR > T D, &

CZ DIFETAEY 7 VBRI E T X EHRRA Y

YIS THREIOHKIR S MS Yo 72l
DI EMTED, LIPLENG, BOPs EOEMETIA
IR N R T EME Gl - TRIBERHD) 23848
BENTEYW, ABAHITINZ THRBEDENC
R DIEEDIEMESIZ L » T, FERO MS 7—#1Z
NIYRPELD ZEBALNIIRoTE, SHIT
%L DO R o TERE, MESTHA R &A1
LT DTN TIR, Y 27 AR EE 5 TTHE
PEbHE AT,

AMFETIE, By bFy TS BokE~ 1 7

1 B = XHEENE LT/ NIEOT ¢ AR—F T VG
H—bV o PEBRE L, IO — ) v URE
M35 LT, BT 1 v TEAEO A TIEED R RE

(SO L PN B RES D OrEIEEIC BOPs 154 381
T& 51k (cartridge-used BOPs i : AT ¢cBOPs %)
ZEARE L= TS5,

2. MHLEAEE

2.1 MREEHEE

sy Ny AT 4 v YA =T o
7 4w 7%t0 QSP A =r—F 7 1—200 uL (Cat
110%, AT Ly 74 A2 —FZI Y RTHD
Omnipore ™(Cat# JCWPO1300, L1 10 um)Z{EH
L7z, ~A 2 1t —X{% PerSeptive Biosystems 0
Poros R2 Chi & 50 im) & H L7z, hU 7w
(Cat# V52801171 X ks, U MET7 VT I v
(BSA, Cat# 017-1784DIIFIEHEEED D ZEIUEA
L7z 7 h=F UL (Cath 10955529 24), A X J—
/b (Cat# 1831335 619), ¥ (Cat#t K4364024 246)i%
AV S, JRFE (Cat# 217-00171) Gud-HC1 (Cat#
070-01825) IXFEHERA N, SDS (Cat#L3771-500G)
1% SIGMA #t:25, 7 b (Cat# 01026-2B)i 3R
{EE s, MU 74l (TFA, Cat# 34826-21)1%
FHIATATHNSENEIUEA LT,

22 RIiEH—FUvS (E1)

e — R o0 —2 3~y Ny FEIT
LT LTz, F—ARIKE AT T 7 ¢ ) —Id

I/0 A wAruERy MEEED
I/0 - RAEHRHE A O
F @7 4y —
B : RAEMBIT
R : 74 NE—FEERY v 7

1 RSh—hrY oy
Fig. 1 Diagram of the reaction cartridge
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