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pore size BEH C18 column was obtained from Waters (Milford MA) HPLC analyses Columns: 4 6 x 100 mm; Particle size: 2 7 m ttpeaks using the expression:Columns: 4 6 x 100 mm; Particle size 2 7 µm Time (min)pore size BEH C18 column was obtained from Waters (Milford MA) HPLC analyses Columns: 4.6 x 100 mm; Particle size: 2.7 m tt pea s us g e e p ess oColumns: 4.6 x 100 mm; Particle size 2.7 µm ( )pore size BEH C18 column was obtained from Waters (Milford, MA). HPLC analyses 

Mobile phase: 50% acetonitrile/50% water; 25 oC tt ifMobile Phase: 0 1% TFA/Acetonitrile/Water; DJ Halo stem ApoMyoglobin 3pmol 2 051710 100517170709 #1914 1933 RT: 12 23 12 33 AV: 5 NL: 5 78E4 DJ Halo stem ApoMyoglobin 3pmol AF 1 051810 #1945 1971 RT: 12 79 12 95 AV: 11 NL: 6 88E4d th t A il t 1100 bi 1200 SL ill 1100 LC t Mobile phase: 50% acetonitrile/50% water; 25 C n ifMobile Phase: 0.1% TFA/Acetonitrile/Water; DJ_Halo_stem_ApoMyoglobin_3pmol_2_051710_100517170709 #1914-1933 RT: 12.23-12.33 AV: 5 NL: 5.78E4
F: ITMS + c ESI Full ms [300 00 2000 00]

DJ_Halo_stem_ApoMyoglobin_3pmol_AF_1_051810 #1945-1971 RT: 12.79-12.95 AV: 11 NL: 6.88E4
F: ITMS + c ESI Full ms [300 00 2000 00]used the quaternary Agilent 1100 binary 1200 SL or capillary 1100 LC systems Agilent 1100 with autosampler n Acetonitrile content adjusted to maintain k’ ~ 3; 60°C F: ITMS + c ESI Full ms [300.00-2000.00]

754 09
F: ITMS + c ESI Full ms [300.00-2000.00]

754 52
used the quaternary Agilent 1100, binary 1200 SL or capillary 1100 LC systems  Agilent 1100 with autosampler

W
npcAcetonitrile content adjusted to maintain k  ~ 3; 60 C 100 754.09 100 754.52

ll d i h Ch S i f Th ill LC d h Wpc
Agilent 1100 with autosampler C l i d F t Di ti

100controlled with ChemStation software The capillary LC was connected to the 4WAgilent 1100 with autosampler Conclusions and Future Directions90 90controlled with ChemStation software. The capillary LC was connected to the 
5 5 16 4 Conclusions and Future Directions80 80

p y
h i h i i h i h i 5.5 Conclusions and Future Directions80 80ThermoFisher LTQ ion‐trap mass spectrometer via the Michrom Bioresource

70e 70eThermoFisher LTQ ion‐trap mass spectrometer via the Michrom Bioresource 
H l P id C l 1 C l 2 1 100 Fl t 0 5 L/ i T 45°C A W t / 0 1% TFA B 80% ACN/0 1 % TFA

70

nc
e 70

an
ce

p p
5.0 Halo Peptide Column, 15 nm pores 14 Column: 2 1 x 100 mm; Flow rate: 0 5 mL/min; T= 45°C; A: Water/ 0 1% TFA;B: 80% ACN/0 1 % TFA 60da

n

60nd
aAdvance spray source Samples from the autoinjector were captured on the EXP • A new fused core column packing material Halo Peptide ES C18 was observed to perform well5.0 p p

Halo Column 9 nm pores
14 Column: 2.1 x 100 mm; Flow rate: 0.5 mL/min; T= 45 C; A: Water/ 0.1% TFA;B: 80% ACN/0.1 % TFA 60

un
d 60

bu
nAdvance spray source. Samples from the autoinjector were captured on the EXP  • A new fused‐core column packing material, Halo Peptide ES‐C18, was observed to perform wellHalo Column, 9 nm pores

K E ti D t Fit βAmyloid(1 38) 4100 MW G di t 5% t 65% B i 60 i I j ti 15 L (15 ) 50Ab
u

50Ab

p y p j p A new fused core column packing material, Halo Peptide ES C18, was observed to perform well 
Knox Equation Data Fit βAmyloid(1-38), 4100 MW Gradient: 5% to 65% B in 60 min ; Injection: 15 µL (15 µg) ve

 A

ve
 AStem Trap (2 6 µL) cartridge packed with Halo Peptide ES C18 (Optimize t hi h fl t f ti f tid d t ti di t4.5 Knox Equation Data Fit 12

βAmyloid(1 38),  4100 MW
9

Gradient: 5% to 65% B in 60 min.; Injection: 15 µL (15 µg) 40at
iv 40at
ivStem Trap (2.6 µL) cartridge packed with Halo Peptide ES‐C18 (Optimize  at high flow rates for separations of peptides and tryptic digestsKnox Equation Data Fit 12 9 nm pore 30R

el
a

30R
el

ap ( µ ) g p p ( p at high flow rates for separations of peptides and tryptic digests.  

h

9 nm pore n = 216 n = 253 30R 30RTechnologies) using the LTQ automated valve The mass spectrometer was set to
g p p p yp g

h , h H l 2 7 160 Å ES C18 n = 216 P 1 7 130 Å C18 n = 253 20 20Technologies), using the LTQ automated valve. The mass spectrometer was set to • Modest back pressures permit high throughput separations at very high linear velocity or thet, 4.0 ht
, Halo 2 7 µm 160 Å ES-C18 npc  216 Porous 1 7 µm 130 Å C18 npc  253 20

503 34395 19
20Technologies), using the LTQ automated valve. The mass spectrometer was set to  • Modest back pressures permit high throughput separations at very high linear velocity, or the 

gh gh 10 Halo, 2.7 µm, 160 Å, ES-C18 pc 
P 240 b

Porous 1.7 µm, 130 Å, C18 pc 
P 534 b 10

503.34395.19 780.69
1506 56 10 941 18scan m/z 400 2000 Repeat count was set to 2 repeat duration 10s exclusion

Modest back pressures permit high throughput separations at very high linear velocity, or the 

ei
g ei
g 10 , µ , ,

P = 240 bar
µ , ,

P = 534 bar 10 1506.561231.28515.81 871.72 969 89 1992 691631 89 1831 49
10 941.18 1506.56395.19 494.21 1604.581037.00 1833.39690.02 1232 29 1963 06scan m/z 400 – 2000. Repeat count was set to 2, repeat duration 10s, exclusion f l ill l t d t fl tH

e H
e Pmax = 240 bar Pmax = 534 bar 0

969.89 1992.691631.89 1831.49
0

1604.581037.00 1833.39690.02 1232.29 1963.06scan m/z 400  2000.  Repeat count was set to 2, repeat duration 10s, exclusion  use of longer capillary columns at more moderate flow rates

e 
H 3.5 e 
H max max 400 600 800 1000 1200 1400 1600 1800 2000 400 600 800 1000 1200 1400 1600 1800 2000d ti 30 d t t f t th t 5 k f MS/MS

use of longer capillary columns at more moderate flow rates.

at
e

at
e

8 m/z m/zduration 30s, and set to fragment the top 5 peaks for MS/MS. f dd f d l bl hP
la Pl
a 8

βA l id(1 38)
m/z /duration 30s, and set to fragment the top 5 peaks for MS/MS. • Ammonium formate addition to formic acid eluent was compatible with ion trap LC MSP

3 0  P βAmyloid(1-38) 340 340S th ti tid bt i d f A S (F t CA) f • Ammonium formate addition to formic acid eluent was compatible with ion trap LC‐MS 

ed
 3.0

ed1 chloro 4 nitrobenzene
βAmyloid(1 38) 340 340Synthetic peptides were obtained from AnaSpec (Freemont CA) or from p p

C i F i A id PLUS A i F t F i A id f LC/MS l fce ce1-chloro-4-nitrobenzene 16 nm pore 290
Synthetic peptides were obtained from AnaSpec (Freemont, CA) or from 

ti i i l d t l f l lComparing Formic Acid PLUS Ammonium Formate versus Formic Acid for LC/MS analyses ofuc uc 61 chloro 4 nitrobenzene 16 nm pore 290 290Th Fi h i h f h R i S d d Mi (M d H d ) h operation improving load tolerance for complex samplesComparing Formic Acid PLUS Ammonium Formate versus Formic Acid for LC/MS analyses of 

ed 2 5 ed

290ThermoFisher in the case of the Retention Standard Mix (Mant and Hodges) the operation, improving load tolerance for complex samples.p g / y

R
e 2.5

R
e

240 240
ThermoFisher, in the case of the Retention Standard Mix (Mant and Hodges), the 

ddi i l k ill i h i l b fi f hi ddi i f i l dpeptides and tryptic digests of proteins reveals:R R

Leu enk 240 240
g

S1 S • Additional work will examine the practical benefits of this additive for proteomic samples andpeptides and tryptic digests of proteins reveals:
4 Leu-enkS1‐S5 sequences are: • Additional work will examine the practical benefits of this additive for proteomic samples, and peptides and tryptic digests of proteins reveals:

2 0
4 Leu enk

16 190 190S1‐S5 sequences are: p p p ,
C t ti d d t t ti i l ti it hift d i d k h2.0 16 nm pore 190 190q

also the potential problems that could arise with identifying post translational modifications• Concentration dependent retention increase selectivity shifts and improved peak shape16 nm pore 
140S1 RGAGGLGLGK Am also the potential problems that could arise with identifying post translational modificationsConcentration dependent retention increase, selectivity shifts, and improved peak shape.

2 140 140S1     RGAGGLGLGK‐Am  also the potential problems that could arise with identifying post translational modifications.p y p p p
1.5 2 140

C ill l k d i h F d i l b d hi h li l i i• Improved sample mass load tolerance at 10 or 20 mM ammonium formate1.5

90 90S2 Ac RGGGGLGLGK Am • Capillary columns packed with Fused‐core particles can be operated at very high linear velocities• Improved sample mass load tolerance at 10 or 20 mM ammonium formate90 90S2 Ac‐RGGGGLGLGK‐Am • Capillary columns packed with Fused‐core particles can be operated at very high linear velocities Improved sample mass load tolerance at 10 or 20 mM ammonium formate p y p p p y g
IT MS i l diff li it d b t f ll t f tid ( 15%) t1.0 0 40 40S3 Ac RGAGGLGLGK Am to permit rapid and efficient proteomic analyses using conventional LC/MS instruments• IT‐MS signal differences are limited but for a small percentage of peptides (c 15%) up to

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 0 1 2 3 4 5 6 7
40 40S3 Ac‐RGAGGLGLGK‐Am to permit rapid and efficient proteomic analyses using conventional LC/MS instruments.IT MS signal differences are limited, but for a small percentage of peptides (c. 15%)  up to 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 0 1 2 3 4 5 6 7
10 10

S3 Ac RGAGGLGLGK Am  to permit rapid and efficient proteomic analyses using conventional LC/MS instruments.g p g p p ( ) p
f ff fMobile Phase Velocity mm/sec Mobile Phase Velocity mm/sec -10

0 5 10 15 20 25 30 35 40 45 50
-10

0 5 10 15 20 25 30 35 40 45 50S4 Ac RGVGGLGLGK Am 10 fold differences in either direction of relative signal strength are observedMobile Phase Velocity, mm/sec Mobile Phase Velocity, mm/sec 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50S4 Ac‐RGVGGLGLGK‐Am 10‐fold differences in either direction of relative signal strength are observed. 
k l d d b

0 5 10 15 20 25 30 35 40 45 50S4 Ac RGVGGLGLGK Am 0 o d d e e ces e t e d ect o o e at e s g a st e gt a e obse ed
Acknowledgement: Supported by SBIR NIH Grant GM 077688 02S5 A RGVVGLGLGK A Acknowledgement: Supported by SBIR NIH Grant GM 077688‐02.

Time (min ) Time (min )S5 Ac‐RGVVGLGLGK‐Am Acknowledgement: Supported by SBIR NIH Grant GM 077688 02.
Time (min.) Time (min.)S5 Ac RGVVGLGLGK Am


