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Large scale protein identification

Goal: to identified as many proteins as possible in tissues, cells or blood.

General approach: 1. 2D gel electrophoresis followed by LC/MS/MS analysis.
2. Shot-sequence with two dimensional LC/MS/MS.




Protein identification by 2D gel
electrophoresis followed by LC/MS/MS

2D gel electrophoresis LC/MS/MS analysis
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2D gel electrophoresis method

Advantages:
— High resolution protein separation based on their pl and size.
— Traditional separation method, mature technology.
— Visually identify the gel spots.

Disadvantages:

— Poor reproducibility.

— Timely, labor intensive.

— Not able to work on hydrophobic or high pl proteins
— Can not automated.

— Short dynamic range.



Two dimensional LC/MS/MS for
protein identification

Common approach: SCX fractionation followed by reverse phase chromatography.
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2D chromatography

* Gidding’s theory:

For two orthogonal separation methods, the
peak capacity is equal to the multiple of
individual peak capacities.

P=P1 x P2 x P3



The first 2D LC/MS/MS set up
(MUDPIT)

Spray tips packed by both SCX and reverse phase material . Hundreds to
thousands of proteins were identified but still a serious problem with the
salt issue.




First commercial available 2D LC/MS/MS (Proteome X)

Using salt gradient followed by reverse phase chromatography

Plumbing Diagrams for Proteome X.

LCQDeca XP

<J

Advantage: Fully automated 2D LC MS/MS system.
Disadvantages: require additional pump, valve, and software. Salt is still an issue.



CTI revolutional online 2D LC/MS/MS
peptide/protein separation
Bi-phasic column with pH buffer

pH and reverse phase based 2D separation

Advanced technology for large scale protein identification
Anal. Chem. most accessed paper in 2005
The simplest and most reproducible 2D LC/MS/MS method

8/20/2012 XX Company Name  Confidential



Bi-Phasic column

Integrated Multi-Dimensional LC (IMDL) based on pH elution.

SCX column
C18 column



LTQ sensitivity using CTI column:20 fmol
Anglotensm (ﬂow rate:2.5 ul/min)
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10fmol angiotensin as Internal Standard In
complicate biological sample

RT: 30.00 - 40.00 SM: 7B
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IMDL method

* Bi-phasic column contains both ion exchange
and reverse phase material for the 2D LC
separation.

* |nject buffer plugs by autosampler.
* Peptide fractionation controlled by pH buffers.



Integrated multi-dimensional LC (IMDL) based on pH elution
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Integrated multi-dimensional LC (IMDL) based on pH elution

1 — [ | —
pH Buffer Loading 1 pH Buffer Elution 1
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Integrated multi-dimensional LC (IMDL) based on pH elution
" JE
RP-Gradient Elution 1
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Integrated multi-dimensional LC (IMDL) based on pH elution

"
pH Buffer Loading 2

"
pH Buffer Elution 2

pH buffer 3.0
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Repeat for other pH buffers



IMDL method

* Features

— Two dimensional HPLC separation.

— Peptide fractionated by pH step gradient followed by reverse
phase chromatography (separation based on protein/peptide Pls
and hydrophobicity).

— Mass compatible buffers.

— Only need one HPLC system, no need for additional switching
valve or software.

— No salt.
— Large scale protein identification.
— Works on any commercial LC/MS instrument.



Mouse liver protein extraction

« SCX, 12 fractions

— pH25,3.0,35,4.0,45,5.0,55,6.0,6.5,7.0,7.5,8.0
» Proteins were tryptic digested to peptides.
* Reverse phase mobile phase

— A: 0.1% formic acid in water

— B: 0.1% formic acid in acetonitrile



ouse Liver 1D 100ug

RT: 0.00 - 108.84
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100ug sample, fraction 1-4

RT: 0.00 - 120.00
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100ug sample, fraction 5-8

RT: 0.00 - 120.00
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100ug sample, fraction 9-13

RT: 0.00 - 120.00
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500ug sample, fraction 1-4

RT: 0.00 - 120.01
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500ug sample, fraction 5-8

RT: 0.00 - 120.00
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Result

100 ug
1D 1.9 2.2 3.75 <100 groups
100 ug
2D 1.9 2.2 3.75 2099 groups
500 ug

2D 1.9 2.2 3.75 3364 groups



Separation of monkey serum

«100 ul of serum was used for protein identification.
*No Albumin deletion.
*Proteins were tryptic digested to peptides.

10 PH buffer steps were used for the 2D separation.



RT: 0.00 - 130.06

Monkey Serum 10 Fractions F1-F4
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Monkey Serum 10 Fractions F5-F8

RT: 0.00 - 130.00
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Monkey Serum 10 Fractions F9-F12

RT: 0.00 - 130.00
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Filter by Xcor>1.9, 2.3, 3.75
Protein identified: 3176 groups

LN
git0a107a00
gia4100920

gil03095974
297299355
git09102152
giz29623720

) A A o . -

Hoal
47,40 %
40,63 %
941 %

0.68 %

8.28 %
47,03 %

1
154
153
152
149
146
143

2l
462
Kl
404
4039
4535
202

) s
LG
345
45.4
4639
aa7
1.2

{44
7.6
f.52
8,13
7.20
7.08
£,30

146,19 PREDIC [EL: caspase-2-ike | Macaca mulatta)
281,06 PREDICTED: hemopexin-ke [Macaca mulatta]
367,50 immunaglobulin gamma-4 heawy chain constant region [Macaca mulatta]
230,25 PREDICTED: intermediate flament tail domain-containing prokein 1-ike [Maca...
344,29 PREDICTED: DNA-dependent protein kinase catabytic suburit-ike isoform 2 [M...
325,00 PREDICTED: apolipoprotein B-100 iscform 1 [Macaca mulatta)

475,43 immunaglobulin lambda light chain [Macaca mulatta)

!

176 Protein Groupls), 4505/4555 Protein(s), 35443/35443 Pepfide(s), 28902/28302 Search |nputs)



Microorganism (Fraction 1-3)

RT: 0.00 - 130.00 SM: 7B
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| LA S B S LA ARE R ) RALE R RN LAY LA AR LA R AR ML RN |
0 10 20 30 40 50 60 70 80 90 100 110 120 130

Time (min)



RT: 0.00

100

80

60

40

Microorganism (Fraction 4-6)

-130.06 SM: 7B

70.28 NL:

1163.97 3.49E4
Base Peak
MS
e-20111017-
017-sample2-

68.18 7274 Leaq 2nd-fraction4
54.55 1063.43 | 61558 | 000s
’ 740 1568 2453 1000.26 93.44
10.00 7g555 439.08 a6 18 52??6?178 LD 80.58 101.00 102.63 110.62 126.25

730.36 1016.79 45059 45063 519.14 536.13

T vy e o v A Ul g s
60.65 NL:
1298.88 1.75E5
100 Base Peak
] MS
80 €-20111017-
] 017-sample2-
60— 2nd-fraction5
40
. 71.06
J11.64 73.11
200000 810 1111 21.20 3492 3831 13 975.08 79.87 9788 10943 116.61 12191
e 357.20 ~ 802.17 1055.98
7 226.08 439.11 445.09 536.17 536.18 s 603.53 519.16 536.25 536.15
0- L-A oy o g, P m sl ol o
61,52 ZILZ:ZES
5040 763.80 :
100
: 755.41 7177 pase Peak
80—: 1153.76 7483 e-20111017-
] ~886.33 017-sample2-
60— 2nd-fraction6
404
. 50.94 78.61
204 519 576 1882 2836 3507 4417 6174 S7:14 103.75 11457  122.99
1 000 677.72 1014.63 =204 1048 87
J, Y 64747 42101 67007 799.33 O/ f.l wh. LS 603.57 552.38  571.22
0 LS AN A L A L Rkd I R Mk I R R KA LA A A M) At R M R A I R R B L M R LA R R Lkl it s Ly R LA LA RN LA LAl A LA L) RALS LA RAMS LA LA RN LA LAY AR LA LA RARS LR LAY A MRS ks il |
0 10 20 30 40 50 60 70 80 90 100 110 120 130

Time (min)



Microorganism (Fraction 7-9)

RT: 0.00-130.02 SM: 7B

61.90 NL:
509.07 2.03E5
1004 Base Peak
7 MS
80 e-20111017-
] 017-sample2-
60 68.38 2nd-fraction7
] 60.44 787.47
40+
3 177 77.19
209 7579 525 11.93 2849 34.93 5145 >0 1754.94 80,67 97.97 104.65 11079  120.85
T Mg, 220-98 439.12 321.02 545.86 579.12 =%, . _ . 483.10 427.46 328.43 536.24  567.32
0- - 6853 NL:
62.32 786.55 2.02E5
1007 771.46 Base Peak
. H MS
80 -20111017-
] 017-sample2-
60— 2nd-fraction8
404 72.22
1 56.41 89857 7746 9527 099 9883
20335714 ogp  Lni4 1941 2633 4314 ol 961.58 965.75 44835 "7, ° 52154 14939 122.17
1 it 0 56801 51386 42917 407.73 O+ | 53614 356.06
648.46 5.12E5
1004 Base Peak
. 56.96 MS
807 849.87 72.46 e-20111017-
] 667.39 7891 017-sample2-
60— 577.92 2nd-fraction9
40 8557 9471
20 673.40 569.00 25.66 2723 4478 732.23 97.97 104.60 120.57
3 92593 556.69  661.72 685.46 770.32
3 )3 55¢ .72 68546 770 536.23
0 10 20 30 40 50 60 70 80 20 100 110 120 130

Time (min)



RT: 0.00 -

100

80

60

40

20

0

100

80
60

Microorganism (Fraction 10-12)

130.02 SM: 7B
66.25 NL:
1256.96 1.74E5
Base Peak
MS
73.19 €-20111017-
667.41 7962 017-sample2-
2nd-fraction10
65.71 85.21
93.70
351 ., 56.83 6?351£ 10359 980,95 104.59
000 4435, 1201 2383 3367 4135 51.62 609.77 537.43 s0160 1127 123.24
23095 85872 35521 281.13 646.18 .} 53622 536.30
2.73 o N ' NL:
423.10 1.89E4
[ Base Peak
MS
3.32 93.78 e-20111017-
76.93 017-sample2-
- 226.11 117 940.12 1562.82 2nd-fraction11
6720 1. 5
5.77 1789 ,41g 3470 3906 572.28 757.61 1126052 :03%30 104.63
568.64 536.20 536.19 536.19 536.18 4382 5162 6581 P 97.22 746.43 110.06 123.29 12521

20 AM | P W MM“W Wvu _ 44514 445 13 520.16 419.37 536.23 536.16
78.01 NL:
582.25 5.17E5
100 Base Peak
7 MS
807 €-20111017-
] 017-sample2-
60— 2nd-fraction12
] 58.79 6752
404 656.49 703.82 85.11 9387
] 7.47 coss 5122 > 953.32 1659.79
20 42315 gg':g , 1728 2388 4331 S0h. 7 795.34 L ' gg‘z‘-gf 11747 126.72
0 :W o7 67739 50815 50423 © : 53624  536.20
. T T T 'T‘ I T T T T T T T T T T T T T T | LA LA LA RS LA L RAME LA LAl RAMN LR RAAN RARY RAS RAMY RANI MAS] RALY RARI LALI RAMS i i L !
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) i e A e .

gileada0la7
gileaaaa74]
0il4a510744
040019156
gil4g511253
Qia%aTi4l

Filter by Xcor>1.9, 2.3, 3.75
Protein identified: 5148 groups

4,23 %
114%
6,09 %
200 %
4,40 %
1.39%

l 1 287
l 1 224
l 1 197
l 1 2ot
l 1 273
l 1 176

il
23
214
218
ik
197

4.9
6.4
1007
2.9
b4
iR

2,20 Dyp-type peravidase Famiy [Pseudomanas putida GB-1)

2,20 gutamate synthase alpha subunit domain protein [Pseudomanas putida GB-1]
2,20 phosphonate mekabolism pratein/t, S-bisphasphokinase (PRPP-forming) Phnl...
2,20 putative protein-disulfide isomerase [Pseudamanas ptida]
2,20 MCP methyltransferase, CheR-type [Pseudamanas ptida Fi]
2.20 fipaprotei signal peptidase [Pseudomanas putida KT2440]

ea)

F148 Protein Groupls), 1070110781 Proteinls], 46343/46943 Pepfidels|, 339938/39938 Search Inpuls)



Protein identification from pig
reproductive organs



Worklist

Sequencing method with 9 pH steps.

2
43
4
45
46
47
48
49
30
i

E-20120320-021-MB1-hactionT
E-20120320-021-MB1hraction2
E-20120320-041 MB1 hraciona
E-20120320-021-MB1-hrackiond
E-20120320-021-MB1-hackion
E-20120320-021-MB1 Hracionf
E-20120320-021-MB1-haction?
E-20120320-021-MB1 -hrackiond
E-20120320-021-MB1hractiond
E-20120320-021-MB1-hackionT (-blank-end

E:hdata' 120523
E:hdata 20120323
E:hdata\20120323
E:hdata 20120323
E:hdata 20120323
E:hdata 20120323
E:hdata 20120323
E:hdata' 120523
E:hdata 20120323
E:hdata' 2120323

0:\methods\MudPI ThD_Pephdes_E5|_110mn_20 20522
D:\methods\MudPITAZD_Pephides_E5|_T10mn_201 20322
D:\methods'MudPIThD_Peptides ESI_110min_20120322
D:\methods\MudPI TAD_Pephides_E5|_T10mn_20 20322
D:\methods\MudPITAZD_Pephdes_E5|_T10mn_20120322
D:\methods\MudPITAD_Pephides_E5|_110mn_20 20322
D:\methods\MudPITAZD_Pephdes_E5|_T10mn_20120322
[:\methods\MudPI ThD_Pephdes_E5I_T10mn_20 20522
D:\methods\MudPITAZD_Pephides_E5|_T10mn_201 20322
[ \methods\MudPI TAD_Pephdes_ESI_1T10mn_201 20322

100.0 &5

1000 ¢z
1000 C:23
1000 ¢:24
1000 C:25
1000 C:26
1000 C:24
1000 C:30
1000 C:32
1000 C32



Gradient profile

Higher flow rate used during buffer loading or column equilibration step
Flow split at 1:100 ratio.

| Pump General [ Gradient Program l

Pump 1
Time 0,7 E=rs Z s O plfrin |P2

a | 3 0.00; 25.0 a.o a.o 5.0 S00.0
1 .0 a.o a.o .0 .0
2 .0 a.o a.o .0 .0
e .0 o.o a.o .0 .0
<+ .0 a.o a.o 0 0
5 .0 a.o a.o .0 .0
= .0 a.o a.o .0 .0
7 .0 o.o a.o .0 .0
S .0 a.o a.o 0 0

(]
=0 Salvent colars:
40
&0 - o, I I =]
< [ o
=0
100

Twpe of wiew: Solvenk Gradient el




Autosampler

Injection valve switched off at 25.1 min to reduce gradient delay volume.

Accela AS Methad l Sample Preparation ] Rezervoi Content ] Timed Eventz ]

Injection Mode

|Fiect I [ (LLAn =
njection volume [ul] = * Partial loap
MNeedle height from battom [mm]: |20 =  Full loop
_ 20 - f* Mowazte
Syringe speed [ulfs] [+ —
200 - Tray Temperature Contral
Pl vt eniss L) =1 [+ Enable tray termperature contral

Flush/™fazh source: |battle

.

Temperature ['C): |4.0 _I
wash volume [ul]; |400

t >

Colurnn DOven Cantrol

Flush zpeed [ul/g]: [100.00 - [ Enable column oven contral

Temperature ['C): _|:|

]
(5]
—

i

Foztinjection valve switch time [min]:

o
=
=
t.

Loop loading speed [ul's]:



F1-F5

RT: 0.00 - 110.02
66.18
674.94

100
64.72

445 52.97 674.78

>0 091 739 1852 2127 2267  33.88 102892 938.56

6657 7176
432.85 610.29 1005.7\8“?().8-72,_8@.79 921.81. I ﬁ L

67461 10156

b ul

83.87 8984 94.12

Ay 1

434‘.65 430.68 674.62

103.62
674.69

NL:

3.31E6

Base Peak
MS
E-20120320-
021-DB1-
fractionl

0

80.96
781.16
80.25
692.07
73.45 7951
446.38 693.98

100 65.59

615.65

49.60
1737.89 55.38  64.06
l 533.80 567.62

A s o VA by wilboolss dhVIMS

89.59
© 5171
ahaviibigodi -l 20

507 137 4g

39.78 41.56
80712 87,00

520.63 933.38

16.27 1848 27.39
61532 807.04 615.25

102.15
506.98

NL:

3.41E6

Base Peak
MS
e-20120320-
021-db1-
fraction2

81.13

100 728.34

6356 65 49

908.94

~ 615.67 91.18

640.79

80.65

50
657.26

48.88 150.28
24.45 3364 3873 4746 4359 85790

504.16 510.19 680.27 910.88

YR

81.95
436.31

bbbl

1.68 9.77
615.18 438.14

17.46
615.35

NL:

2.60E6

Base Peak
MS
e-20120320-

102.93 109.53 ?21'.‘“31'
516.15 516.09 raction3

81.22
629.83

83.85
91.14
51334 55 gg

65.48 80.81
61.25 g1579 74.27 62042 |
605.59 537.82

49.11

4324 238 94

21.85
19.44 431.65

75358 461.11
O

7.90
438.15

3092 39.09
549.24 808.64

J b i b 2

NL:

2.35E6

Base Peak
MS
e-20120320-

104.42 109.25 ?21'.‘“’1'
516.18 516.12 raction4

90.99

100 522.86

80.98
649.92 152290

90.68

50

112 692 17.00 2199 2971 3871 4217 4758 56.06 6172 6539 (3.13
641.28 908.91 615.61 44?-33
2 2 v rlb I”I"' 'I

438.19 43806  439.11 591.69 591.66 506.18 431.62 738.76 641 1003.54

91.58
0

105.31
516.16

NL:

5.25E6

Base Peak
MS
e-20120320-
021-db1-
fraction5

N
AN AAS RARS MRS RASS MRS RARY RARS RS NARS RAAS RARE RARI RALE RALE RARS IARS RAL) ALY NARS RARS RARS NRAL RAAE RAAS RARI MRS RALE RALE RARI RALE RARS LA RAM LI A RARS RAAN RARS RARE RARS

10 20 30 40 50 60 70 80 90
Time (min)

|
1
|

1
110



RT: 0.00 - 110.03

F6-F10

100
50 6.63 2002 2633 2933 40850 4596 54539950 5290 5877 3.12
] 438.17 52521 62221 62233 43165 738.84 O 4 60524 874.92 53818
0= 4356
100- 534.69
50 29.64 39.60 | 46.68 5289 5718
1 515 678 19.62 507.16 543.25 814.84 775 50
o 438.15 50373  495.24 L2
42.82
100+
: 3907 53465 L
. 422.25 51511 9%
07 162 583 19.35 29.84 51519 6062
1 423.23 467.85 495.17 507.16 b
0 PR Oy e— b ' o Mk
100
E 52.80 60.20
503 39.82 4284 558.04
3 507 16.38 1828 28.90 Ao3 11 547.93 515.08
] 43809 457.90 43811 551.84 b ah
0 S i r . /] Wi,
100
50
] 514 1365 18.08 21.27 3540 40.25 45.10
] 438.13 438.88 451.32 526.31 464.89 422.26 534.67
0 A e A M o o B B LA Aaas s aa e e e o e A aas an

0

10

20

30

40

50

Time (min)

_515.15

70

80.94
623.67

79.77 81.82

610.01

90.87
62828 535 88

103.67 108.85
516.31 516.27

NL: 3.37E6

Base Peak MS
e-20120320-021-
db1-fraction6

NL: 6.07E6

Base Peak MS
e-20120320-021-

80

682099706 db1-fraction7
6092 9127
926.84 ' 51512  100.30 109.60
| 516.28 516.14
80.94 NL: 3.40E6
617.70 Base Peak MS
€-20120320-021-
72.66 db1-fraction8
943.72 91.12
100005 o) 9252 109.83
L 606.09 516.19
91.14 NL: 5.32E6
74.31 550.84 Base Peak MS
927.99 e-20120320-021-
72.23 53190317 db1-fraction9
943.75 '
T oy | 9156 108.72
T 1000.09 516.22
91.03 NL: 6.47E6

Base Peak MS
e-20120320-021-
db1-fraction10-

blank-end
91.85 103.52 109.56
439.22 516.26 516.23
LA IR LA RS RS MRS RN RARE MR |
100 110



Filker and Pratein Grouping Settings

Charge State versuz Scarealue

Xcor
/7018 groups

Peptide Score: SeqguestMode [ Con) W
kinimal =Corr-Yalue for Charge State = 1: 14
kinimal =Cor-Yalue for Charge State = 2 2.2
Mirirnal *Corr-alue for Charge State = 3 370
DBl.msf X
Proteins | Peptides | Search Input | Fesult Fiters | Peptide Confidence | Search Summany
ﬂ Arcession Coverage | #PSMs ©| #Peptides | # Ads M [kDa] calc, pl Srare Description
¥ [ gi3as30e030 70,34 % 2732 o4 563 95,2 6,54 4385,43 PREDICTED: A-kinase anchor protein 4-bke [Sus scrofa)
m [~ gi72535165 72,20 % 1743 7 137 15.0 .88 3144.86 seminal plasma sperm makility inbibitor precursar [Sus scrofa)
T [ giEl1273029 40,42 % 1504 59 2177 239.6 6,05 2746,15 PREDICTED: fibronectin isoform 3 [Sus scrofa)
m [ gir5454d6 .04 % 1346 & 137 15.2 9,06 2474.56 seminal plasma sperm motility inhibitor/spermadhesin AON-3-lke prokein [Sus...
T [ giE01173563 36,79 % 1036 30 510 93.2 797 1912.61 outer dense fiber protein 2 [Sus scrofa]
+ [T gi7ed5971 8.42 % 1012 1 202 21.9 502 593,63 BiP [SUs scrofa]
T [ gi23arres 7241 % 773 7 116 12.8 5.6 1485.34 AQM-3=carbohydrate-binding protein [swine, Peptide, 116 aa)
m [~ gi3318759 70,68 % 717 & 116 12.6 g4 2095.89 Chain B, The Crystal Struckures OF Two Members OF The Spermadhesin Family...
+ | gizasas1z2es 73,48 % 615 19 443 49,8 4,59 950,31 PREDICTED: bubulin beta-2C chain-ike [Sus scrofa]
m [ giF745a22 03,93 % 5a6 16 427 47.9 531 #74.49 Chain B, Tubulin Alpha-Beta Dimer, Electron Diffraction
+ | gizs0s80e:zs fd, 19 % Se4 16 444 49,6 4,58 819,76 PREDICTED: tubulin beta-4 chain-like [Sus scrofa]
m [T Oi343478189 2,63 % 51z 15 445 49.9 4,59 788,76 tubulin beta-26 chain [Sus scrofa)

Ready

7018 Protein Group(s), 9771/9771 Protein(z], 52241/52241 Pephidefs], 72651/72651 Search Inputjs]




Filker and Pratein Grouping Settings

Charge State versuz Scarealue

Xcor & PSMS>=2
4524 groups

Peptide Score: SeqguestMode [ Con) W
kinimal =Corr-Yalue for Charge State = 1: 14
kinimal =Cor-Yalue for Charge State = 2 2.2
kinimal =Corr-Y alue for Charge State = 3 375
1 Accession Coverage | #PSMs | #Peplides | #AAs | MW[Da] | calepl Score | Diescription
9 0335306030 70.34 732 54 33 85,2 £.54 4385.43 PREDICTED: A-kinase anchar protein 4Hike [Sus scrofa]
3 072535165 72,26 1743 7 137 15.0 8.88 3144.86 seminal plasma sperm motility inhibitor precursor [Sus scrofa]
4 gi311273025 40.42 1504 58 277 239.6 6,05 2746, 15 PREDICTED: fibronectin isoform 3 [Sus scrofa]
5 7545446 62.04 1346 ] 137 15.2 8.08 247456 seminal plasma sperm matiity inhibitor fspermadhesin AQN-3-ike protein [Sus scrofa]
g 0i301173563 36.79 1036 0 310 83.2 7.97 1912.61 outer dense fiber protein 2 [Sus scrofa]
7 gifo45971 8.42 1012 1 202 219 502 598,63 BiP [Sus scrofa]
8 0i237798 7241 778 7 116 12.8 8.68 143534 AQN-3=carbohydrate-binding protein [swine, Peptide, 116 3]
g 013313759 70,69 717 ] 116 12.6 844 2095.89 Chain B, The Crystal Structures Of Two Members Of The Spermadhesin Family Reveal The Folding Of The Cub Domain
1 gi335281298 73.48 615 19 445 49.8 4.89 950,31 PREDICTED: tubulin beta-2C chain-ike [Sus scrofa]
1519 gi157830532 23.08 ] 1 T8 8.8 4,84 4,97 Chain A, Three-Dimensional Solution Structure Of Ca2+Loaded Porcine Calbindin D
1520 0353260842 248 ] 1 524 55.1 5.63 20,40 mitochondrial IFN-beta promater stimulatar 1 [Sus scrofa domesticus]
1591 0i3g230 36.67 2 1 30 3.2 491 9,75 lipocortin I - pig (fragment)
1529 gi1090033 13.48 ] 1 141 15.5 8.82 7.69 1Tbeta-estradiol dehydrogenase
1573 0i227130 40.00 2 2 85 10.0 8.48 4,74 chymodenin
1594 0i223522 38.89 2 2 54 5.4 9.00 14,99 opiomelanocortin N term G1,pro




Xcor & Peptides per Protein>=2
2597 groups

Filter and Fratein larouping sethngs
Filker and Pratein Grouping Settings

Feptidesz Per Pratein Filter
Charge State versuz Score alle

H . F.9
Peptide Score: SeqguestMode [ Con) W Nurnber of Peptides: 2%
Minimal =Corr-alue for Charge State = 1 1.9 [ ] Count Only Rark 1 Peptides
kinimal =Cor-Yalue for Charge State = 2 2.2 D Count Peptide Orly in Top Scored Proteins
kinimal =Corr-Y alue for Charge State = 3 375
ﬂ ficcession Coverage | #PSMs ©| #Peptides | # Ads M [kDa) calc, pl Soare Description
[~ i335306030 70,34 % 273z 54 &6 95,2 f, 54 4385,43 PREDICTED: A-kinase anchor protein 4-lke [Sus scrofa]
[~ gi72535165 72,26 % 1743 7 137 15.0 .88 314486 seminal plasma sperm matility inhibikar precursar [Sus scrafa]
[T Q311273025 40,42 % 1504 59 2177 239.6 f,05 2746,15 PREDICTED: fibroneckin isoform 3 [Sus scrafa)
[~ 7545446 8204 % 13468 & 137 15.2 9,06 2474.56 seminal plasma sperm matilicy inhibitor/spermadhesin AQN-3-like protein [Sus...
[T Q301173563 36,79 % 1036 ki &10 93,2 7.97 1912.61 outer dense fiber protein 2 [Sus scrofa]
[T Qi23779s 7241 % 778 7 116 12,8 .68 145,34 AQN-3=carbofydrate-binding protein [swine, Peptide, 116 aa)
[~ Qi3a1E7ee 70,69 % 717 f 116 12,6 .44 2095,89 Chain B, The Crystal Structures OF Two Members Of The Spermadhesin Family...

2097 Pratein Group(z], 34711/9771 Protein(z], 52241 /52241 Peptide(z], 72651/72651 Search [hput(z]



Throughput of Protein identification

* Current:
~2500 proteins/day for serum sample
~5000 proteins /day for cell lysase

* Target:
~5000 proteins/day for serum
~10,000 proteins/day for cell lysase



Conclusions

Proteins/peptides were separated and
identified by 2D LC/MS/MS.

Bi-Phasic method is easy, fast, reproducible.
No salt was used during separation.
Only one HPLC is needed for 2D separation.

No additional valve, pump or software needed
for the bi-phasic column approach.



Thank you



