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(57) Abstract: The present invention relates to a
method for analyzing proteins using a mass spectrome-
ter, and to a qualitative and quantitative protein analysis
method in which a data-independent analysis method
and a data-dependent analysis method are combined,

7= CHHHE] AL
o | ol Hl%ltg = | | EnE b MEL | = wherein said qualitative and quantitative protein analy-
— L v sis method comprises: (A) a step of pretreating a protein
ce |J§}Ef0]5 HFARL 2t 28 | HHHHE 8 | FF mixture; (B) a step of acquiring information on a pep-
I N tide retention time and on a mass value of the peptide
DD | G| O|E H|O|A ZHAY (PLGS) | I 2 BEOI= HEAIZ, 2T ¥§| 66 through data-independent analysis; (C) a step of search-
T A ing a database (PLGS) on the basis of the information
' I Glo[E| oA S1M | HH on the peptide retention .time and on the mass value of
! 1l T the pepnde, al.ld performing a first qualitative and quan-
v 45 >| 0[5! H01~ 24 (MASCOT) | ’ titative analysis on the protein; (D) a step of extracting
- information on a predetermined protein from the infor-
mation on a peptide retention time and on a mass value
AA ... Protein pretreatment of the peptide; (E) a step of conducting a data-depen-
22 g:::;:]\?neaﬂ?;‘: 2?:)::;3’: irsett-zntion time and mass value dent analysis using the information extracted in Step
(D); (F) a step of searching a database (MASCOT) on
EI[E) Eitfe??deaf:;;z pLes) the basis of the information on a peptide retention time
FF ... Select a protein of interest and on a mass value of the peptide, acquired in step (E),
l(jﬁ Extt;agt the ;etetntionl tirpe and mass value of a peptide of interest and performing a second qualitative and quantitative
o D:mLaZZe:e:rtha(ﬁAgé%T) analysis on the protein; and (G) a step of comparing the
JJ ... Verification result of step (C) and the result of step (F) to verify the
qualitative and quantitative analysis on the protein.
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W& T A9l Todoacetamide S ] 2] 3} 7] B TH A] 2= H| 919l +57.02 Da2]
A 2ExF7}F U N-ethyl maleimide(NEM)Z %] 2] 31'H +111.03 Da®] A #Fx}7} LA
Ht.
[64] ol 2l Al 2%of| JodoacetamideE *] 2] gk $- S-S 23S 7= &2 Q1 DIT

(dithiothreitol)= # 2] 8} U}, 21 &~ NEM< A €] 8} 7] ¥H A &5-F S-S A o]
AARE WA 1A e TS T e 5 gl del

[65]
[66] (2) tlo] ¥ njejEA] %*‘% dlo] el o] 2 74
[67] Nano-UPLC®} Synapt HDMS tandem mass spectrometry(Waters)S $1°2 &t

nano-UPLC-MSE mode©]] 7\1 Al E B0 A28 2 g9F 4t

[68] . L& 75mXx25cm
= 10min gradient
ZES7E5 H ¢4 |350nL/min 2 8000psi

—-low collision energy= 4eV
—high collision energy= 15~40 eV

s BAHSH7| £5H0] 200 fmol/uL Glu—fibrinoE E}
0|=(785.8426 Da [M+2H]*")2 500 nL/min &%
30 Ojc} ALS

ramping =7

[69] 354 o2 A& 7] %A H (raw data)t= PLGSO A *] 2] 5] o] FE}o] =9}

fragmentation tolerance+= automatic mode = sprot database ©]-&3}¢] Tl 2 S

439

[70]

[71] (3) EMRT ¥ o] & 2t 9 include list A ]

[72] MSE 2§ -& g 3lo] A4 E EMRT ?ﬁi % CysteinS X3 FElo| = A&
EZgksk g o] o8l Al F-AlKF o] 2 2FE A 4FSEo] include listE
A BT 2 2.

[73]

[74] (4) dlo] ¥ oA A

[75] %}7] include listE DDA R.=ol & -&A]A & 33} 22 TIC(Total Ion
Chromatography) A 35 AT DDA A& ol AF-&¥ LC A7) 8] H 742

dolH vl o]l&A A3 HAdA 3 2 ABE 2 autosamplerE 5310 5

T4 3 214 C18 trapping column®l| A S A A 331 &S A F U

F3E &4 = 100fmol/ml glu-fibrino B} ©] = BE 600nL/min?] & 52
F9l8lo] o] 8819t AFFEA LV R EZ m/z50~1990 F S 2~718} 31
ol 37018 Aol S dH AT = Ao e sl
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IPT_mouse_v3.44.fastas AF-23} 9 T}, Carbamidomethylation(C) <}
N_ethylmaleimide® variable modification ©.=. 3} 3] E} 0] = tolerance 100ppm,
ms/ms tolerance 0.2Da 2. %2 7] A 5} ¢ (= 4).
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[92] slr1450,sIr1456,slr1708,s111942 ,s1r2013,slr2010sl0002,sl11021 5512422 5111158
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[93]

[94] (2) dlo] ¥ ] o[ F=A] —Er*% dlole{Ho] 2 4 A

[95] Nano-UPLC®} Synapt HDMS tandem mass spectrometry(Waters)S $1°2 &t
nano-UPLC-MSE mode®]| 1 A58 B4 AT w202 ohe s1ef 2

LHZE 75umX25cm
10min gradient
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Z28

ZERLE F & [350nL/min & 8000psi

—low collision energy= 4eV
—-high collision energy= 15~40 eV

Zlakgte E3™35H7| 215104 200 fmol/uL Glu—fibrino®]
EfO| E(785.8426 Da [M+2H]*")= 500 nL/min S£&
30 Ojct AL

[97] Al RS Ao 2 AL o] AR G I)f S V] 248 W (raw
data)+= PLGS®l| A *] 2] ¥ o sprot database®l] t]&}-o] ©hul a5 7] A 5)-¢) o,
oz A A 22 -2 fragment tolerance 100ppm, MS/MS rolerance 0.1Da, Enzyme
trypsin, Missed cleavages 1, Fixed modification Cabamidomethylation (C), Variable
modification Oxidation (M) ©] T},
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[100] 9 R o) 54 gene index @} H] o] H 1] o] EA] H]o|E| (EMRT H| o] 5)E
]ﬂé}oﬂ 3 G H = g A S A 5] 9l el ARE- i Efo] = o) Al Al Kt
AP oS FEste] HlolE oEA A S & %5 include listE
A 0}93\‘“/}.
[101]  include list®] Abg A& HA7E ZR 15 ofefjoll o A8} 3l




10

WO 2010/140774 PCT/KR2010/002745

[102] <include list A4 ST 213 2] o>

[103]  [#usr/binfperl
use strict:
use warnings:
use Getopt::Long:
my $usage = "$0 -i inputfile —o outputfile —e parameter[0]1]%Wn":
my ($inputfile, $listfile, $outfile, $param):
GetOptions('i=s'=>W$inputfile, 'l=s'=>WSlistfile, 'o=s'=>W$outfile):
die "Wn$usage"' if ( not defined $inputfile or not defined $outfile or not
defined $listfile):
die "WnCheck filesWn" if ( not —e $inputfile or not —e $listfile):
my @list;
open FILE, $listfile:
for (KFILE>) {

chomp:

push @list, $_:

1
close FILE;
open OFILE, ">$outfile”;
print OFILE "Mass, RT(second),chargeWn";
open FILE, $inputfile:
my $tmp = <FILE>:
for ( <FILE> ) {
chomp:
my @a = split /./, $_
foreach my $pro ( @list ) {
if ( $a[5] =~ [$prof ) {
print OFILE "$a[2].".$al[3]1+60,",1¥Wn";
print OFILE ($a[2]+1.0078)/2,".".$a[3]1+60," 2%n";
print OFILE ($a[2]+2+1.0078)/3.".",$a[3]*60.",3%Wn":

last:
]
}
1
close FILE;
close OFILE:
[104]  $1o14 AR TR o] &ate] 59k -2 13 9 include listS F& 3]

HAth =5 FEH BEE HAFE 0 AAEE HAE 5 FH 2
&34 drk

[105] = 50A, x5 EA AR A w57 Algko) ] y52 AFghol), o5
ol A ZF AL ek ol A - e S S Eko] = o] Al A b A wE gk
LeRA T

[106]

[107] (4) tlol o]F£A #4

[108] TA RS o £ Ao

|

[109
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[110]

[111]
[112]
[113]

[114]

[115]

[116]

[117]
[118]

LA 75mXxX25cm

=
25 10min gradient
ZERS Y 23 350nL/min & 8000psi

—low collision energy= 4eV

I E?_.I . . . —_
ramping —high collision energy—= 15~40 eV

ZI2tgbte EH3517] 25101 200 fmol/uL Glu-fibrinoE E}
0| £(785.8426 Da [M+2H]?")Z 500 nL/min £E£E& 30
ol ARE

=

dlofe] efEA Aol AHE&H LC A7 & B 752 dlolg vl el&d A gl
A8 B}, ZF W E 2 autosamplerE F3F] 5408 =48 S C18
trapping column®l| X ¢1& A A 3} 31 ¥ 5 A| Z T W5 FF 52 2 100fmol/ml
glu-fibrino ¥ E}o] = BZ 600nL/min®] &2 F¢]8}o] o] £33} 9l v},
A2V EER m/z250~1990 G 9= 2A8kaL ) 3719 Aol 2=
S SA 7= Ao 2y ekt

(5) dlo]Ej o] &= M (A 55

b of] o 3k R (MSE-DDA A4 ) B F 2l 7)< el o & W (MSE, DDA
AT ol ket wh el S A S T 6).

L 60l A, Hlo]E] n] oA A H ol 9] §
w2 A =) 219 3= Include list A
Aol FHoA vt 1 3 3= Include list A 5.
tlo] g oA &Aool

MSE-DDA+= ZLEf 3ol A &} #ho] Kt} =& v o] EH o] 2~ 2= 510] & el of
Tl o] o] o] Qltt. o] = Bt =k A tel] FEfo|E AHE F7)
wj ol 2RI =41 glo] A g o] X ¥ 7] wito|th, Wk of e} A
7l<® T3k MSE-DDA 7} DDA H.t} 352 28 ¢k 5= gjt},

N

MSER A1 (X #)2 9 A Wk MSE-DDAO A A1 5] %] & gl A= o
FH o XA BHEFH A= RS Folstel o ekl FElo]= B4 A

ol 1 A F 7k a8 4 gl

T-A A Q1 o 24, @l A SIr0906(Galactose mutarotase and related enzymes)<
27] 913 MSE-DDAYHH 3 DDA R ol A jElo] = A H.& o E A <14 &}aL

~
A=A Feled = AT (= 7).
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[119]

o = =

do M o E oM oo
o oY o« M oF mﬁ
ey oo e :
o ™ ¥ ) )

W ool = W oz oo T
R ) % & R 1)
T o= S A
ders 2 W e F o i
omm_u = JMlﬂWﬂﬂ_ﬂw_ X
™ & W o :.L o N
mEET ERE 4
mo# — o| - X o o
o] S 71 AT B S ﬂm‘UIHI =1
= o — | OE _
7h1rooaovo do W =

o U = — Ltmﬁ

o X m ol
ﬂA'HADnOE ! ﬂa]&lmmo ﬂ_w
iYmDﬁ;fﬂ NG i
K =
oémﬂaﬁWm EMA#D =R
T 8 do ™~ 2 O ST T
i) ,LITJ7|A O 9 <
U I (% X
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[Fig. 1]
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[Fig. 2]

041

0c1

(unw) awn uonualy

0T 08 09

T | o

(Sl 31 9pnpul ER R

y
§
H
3

€ ; 00:0 OLLEL:

£ 0007 990 orgLy:

4 000 000 059:ge: ¢

4 00°0%- 000 ozesy

4 000y 000 0zr0e. I
z oo:ov 000 09806 108
€ 000 000 008'LE  "U00S
€ ‘00'0b 000 08L°LE. 7008
£ 000y 000 091'E9 008
14 00:0%° 000 08509, ""000L.
[4 00:0¢ 00:0 02879 00§
4 000% 000 0LL'sZ. "00s.
4 00'or 000 0L0'68  "00S
) g'0 z 00.0%- 000 09¥'59: 00§
0S'0 4 00°0%- 000 096'€€. 008
@24_.m.ﬁosﬁ uedg’ Hs..m_.m.yoew__o § aBejjo 6u0D. _»Bocm oI | eWIL utpuBIeY i SSew

B—;» 0sT} epnioundopy

T | etues woy epniSuTL]

pyisBunieg pue' avd| iy oy eprpul [

157°8]14 epnjou)

§pLodds ! -+ MOPUIM BWII | UORusIeY

15{] 8PNJOU) BUY). LD SO}AUS J0 BAW 00k

15if 9pnpdU) B U0 aze jely) $xead jodjes Ao ®
181 epnjatiy ue Buysn uonosjes Yead SWISW eigeus @A

ssep apnpu

=+ Ullpm syead apnpu

H
t
!
1
181]-8pNioul 8L U0 e1B 18y syeed 109198 Alfenuaisiaid O m
1
¢

sonppy | coprpwy | ey | uopowgiead ] SIWSW | fownssw ] uonsnoy

SENROY | maoqeneA | efmppeued  § pawod3)sepuell | pauegIoden)

Aanng ¢ : uopound

A (A= H26%X)



PCT/KR2010/002745
3/7

WO 2010/140774

[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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