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Benchmark nanoLC
0.075 x 250 mm; 250 nL/min

Acclaim™ PepMap™ C18, 100Å, 2 μm

2   g ,  T o p 6

2   g ,  T o p 1 2

n a n o  3 7 5  n g

P ro t e in s P e p tid e s P S M s

2   g ,  T o p 6

2   g ,  T o p 1 2

n a n o  3 7 5  n g

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

9 3 8 6 .5 k 8 .0 k

1 6 .7 k 1 .2 3 4 7 .6

2381 15.9k 23.5k

38.6k 1.48 61.0

MS2 PSMs/peptides Explained MS2 [%]

Proteins Peptides PSMs



2.1 x 100 mm; 300 µL/min

Poroshell 120Å C18 2.7 μm

Narrow-bore LC

2   g ,  T o p 6

2   g ,  T o p 1 2

n a n o L C

P ro t e in s P e p tid e s P S M s

2   g ,  T o p 6

2   g ,  T o p 1 2

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

9 3 8 6 .5 k 8 .0 k

1 6 .7 k 1 .2 3 4 7 .6

2381 15.9k 23.5k

38.6k 1.48 61.0

MS2 PSMs/peptides Explained MS2 [%]

Proteins Peptides PSMs

0521 12.8k 23.4k

24.4k 1.22 14.0



DDA settings Top12 Top6

Fill time [ms] 50 110

DDA optimization



2.1 x 100 mm; 300 µL/min

Poroshell 120Å C18 2.7 μm

Narrow-bore LC

2   g ,  T o p 6

2   g ,  T o p 1 2

n a n o L C

P ro t e in s P e p tid e s P S M s

2   g ,  T o p 6

2   g ,  T o p 1 2

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

9 3 8 6 .5 k 8 .0 k

1 6 .7 k 1 .2 3 4 7 .6

2381 15.9k 23.5k

38.6k 1.48 61.0

MS2 PSMs/peptides Explained MS2 [%]

Proteins Peptides PSMs



1.0 x 100 mm; 68 µL/min

Poroshell 120Å C18 2.7 μm

Microbore LC

2.1 mm 1.0 mm

2.12

1.02
= 4.41



O p t im , T o p 1 2 , 1 .0  m m

O p t im , T o p 6 , 1 .0  m m

T o p 6 , 1 .0  m m

T o p 6 , 2 .1  m m

n a n o L C

P ro t e in s P e p tid e s P S M s

O p t im , T o p 1 2 , 1 .0  m m

O p t im , T o p 6 , 1 .0  m m

T o p 6 , 1 .0  m m

T o p 6 , 2 .1  m m

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

8 .5 k

1 4 .4 k

1 1 0 7

1 448

1 619

6 .8 k

9 .8 k

1 2 .0 k 1 9 .3 k

1 8 .3 k

1 9 .7 k

3 3 .1 k

1 .2 6

1 .46

1 .61

4 6 .7

7 2.9

5 8.4

1.0 x 100 mm; 68 µL/min

Microbore LC

Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

2381 15.9k 23.5k

38.6k 1.48 61.0
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O p t im , T o p 1 2 , 1 .0  m m

O p t im , T o p 6 , 1 .0  m m

T o p 6 , 1 .0  m m

T o p 6 , 2 .1  m m

n a n o L C

P ro t e in s P e p tid e s P S M s

O p t im , T o p 1 2 , 1 .0  m m

O p t im , T o p 6 , 1 .0  m m

T o p 6 , 1 .0  m m

T o p 6 , 2 .1  m m

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

1 4 .4 k1 4 4 8

1 619

9 .8 k

1 2 .0 k 1 9 .3 k

1 9 .7 k

3 3 .1 k

1 .4 6

1 .61

7 2 .9

5 8.4

1.0 x 100 mm; 68 µl/min

Microbore LC

Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

2381 15.9k 23.5k

38.6k 1.48 61.0



O p t im , T o p 1 2 , 1 .0  m m

O p t im , T o p 6 , 1 .0  m m

T o p 6 , 1 .0  m m

T o p 6 , 2 .1  m m

n a n o L C

P ro t e in s P e p tid e s P S M s

O p t im , T o p 1 2 , 1 .0  m m

O p t im , T o p 6 , 1 .0  m m

T o p 6 , 1 .0  m m

T o p 6 , 2 .1  m m

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

1 6 1 9 1 2 .0 k 1 9 .3 k

3 3 .1 k 1 .6 1 5 8 .4

1.0 x 100 mm; 68 µl/min

Microbore LC

Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

15.9k 23.5k

38.6k 1.48 61.0

2381



100°C

80°C

60°C

40°C

 η
 pressure

 Dm

 Dm

 longitudinal diffusion

 resistance to mass transfer 

 second. interactions kinetics

 Pro isomerization kinetics

 carry-over

Temperature



O p t im , T o p 1 2 , 7 0 °C

O p t im , T o p 1 2 , 5 5 °C

O p t im , T o p 1 2 , 4 0 °C

O p t im , T o p 1 2 , R T

n a n o L C

P ro t e in s P e p tid e s P S M s

O p t im , T o p 1 2 , 7 0 °C

O p t im , T o p 1 2 , 5 5 °C

O p t im , T o p 1 2 , 4 0 °C

O p t im , T o p 1 2 , R T

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

2 0 .8 k1 9 9 0

1 8 9 6

1 5 .0 k

1 4 .2 k 2 0 .7 k

3 5 .9 k

3 6 .1 k

1 .3 8

1 .4 6

5 7 .9

5 7 .3

Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

2381 15.9k 23.5k

38.6k 1.48 61.0

Temperature



A C D E F G H I K L M N P Q R S T V W Y

R T 5 0 °C 6 0 °C 7 0 °C 8 0 °C

G IF P V L C K D P V Q E A W A E D V D L

G IF P V L C K D

R T 5 0 °C 6 0 °C 7 0 °C 8 0 °C

Q E Y D E S G P S IV H R

E S G P S IV H R

Last AAs in 
semitryptic 
peptides

GIFPVLCKDPVQEAWAEDVDL
GIFPVLCKD

QEYDESGPSIVHR
ESGPSIVHR

Peptide degradation test



Column
length [mm] Pc

100 234

250 283

RT [min]

Halo Peptide 160Å C18 2.7 μm



Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

2 5  c m

1 0  c m

n a n o L C

P ro t e in s P e p tid e s P S M s

2 5  c m

1 0  c m

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

2 2 .8 k2 2 3 4 1 7 .7 k

3 6 .8 k 1 .2 9 6 2 .1

1 5 .9 k2381 23.5k

38.6k 1.48 61.0

Column
length [mm]



0 .1 %  F A

0 .4 %  H A c

0 .5 %  H A c

0 .1 %  F A

n a n o L C

P ro t e in s P e p tid e s P S M s

0 .1 %  F A

0 .4 %  H A c

0 .5 %  H A c

0 .1 %  F A

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

2 3 2 3 1 8 .6 k 2 4 .2 k

3 7 .0 k 1 .3 0 6 5 .3

2 3 .7 k

Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

Acidifiers

2381 15.9k 23.5k

38.6k 1.48 61.0



Additives
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3 %  D M S O

0 .1 %  F A

3 %  D M S O

n o  D M S O

n a n o L C

P ro t e in s P e p tid e s P S M s

3 %  D M S O

0 .1 %  F A

3 %  D M S O

n o  D M S O

n a n o L C

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

2 2 3 4

2 4 .9 k2 8 3 5

2 7 9 7

2 1 .7 k

2 1 .4 k 2 4 .5 k

3 7 .9 k

3 7 .5 k

1 .1 5

1 .1 4

6 5 .6

6 5 .3

Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

15.9k 23.5k

38.6k 1.48 61.0

Additives
for reduction of charge states



D M S O

0 .1 %  F A

n o  D M S O

C o n v e n t .  L C  (2   g )

n a n o L C  (3 7 5  n g )

D M S O

0 .1 %  F A

n o  D M S O

C o n v e n t .  L C  (2   g )

n a n o L C  (3 7 5  n g )

M S 2 P S M / p e p t id e s E x p la in e d  M S 2  [% ]

2 2 3 4 1 7 .7 k

2 4 .9 k

2 4 .9 k

2 2 .8 k

3 6 .8 k 1 . 2 9 6 2 . 1

2 8 3 5

2 8 3 5

2 7 9 7

2 1 .7 k

2 1 .7 k

2 1 .4 k 2 4 .5 k

3 7 .9 k

3 7 .9 k

3 7 .5 k

1 . 1 5

1 . 1 5

1 . 1 4

6 5 . 6

6 5 . 6

6 5 . 3

Proteins Peptides PSMs

MS2 PSMs/peptides Explained MS2 [%]

Do we still need nanospray for 
exploratory proteomics?
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0.075 x 250 mm
250 nL/min

22 °C
0.1% FA

1.0 x 250 mm
68 μL/min

55 °C
3% DMSO, 0.1/0.4% FA/Hac

𝜎𝑒𝑐
2



Conventional-flow LC-MS 
analyses for proteomic 

applications



Label-free 
MS1 quantification



Control
1000 ng bacterial
in 2000 ng background

Sample A
1000 ng
in 2000 ng

Sample B
316 ng
in 2000 ng

Sample C
100 ng
in 2000 ng
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- 6 - 4 - 2 0 2

0

2 5 0

5 0 0

- 6 - 4 - 2 0 2

0

2 5 0

5 0 0

- 6 - 4 - 2 0 2

0

4 0 0

8 0 0
Median

0.99
Median

0.31
Median

0.11

Control
1000 ng bacterial
in 2000 ng background

Sample A
1000 ng
in 2000 ng

Sample B
316 ng
in 2000 ng

Sample C
100 ng
in 2000 ng



Phosphopeptides



0 k 2 k 4 k

5 0 0   g

1 5 8   g

5 0   g

P h o sp h o p e p t id e s

(p h o s p h o R S  IP   0 .9 5  )

0 .0 k 2 .5 k 5 .0 k

P h o sp h o p e p t id e s

0 .0 k 2 .5 k 5 .0 k

T o ta l p e p t id e s

3 .0 k 4 .3 k 5 .0 k

TiO2

IMAC

Combined

0 k 2 k 4 k

5 0 0   g

1 5 8   g

5 0   g

P h o sp h o p e p t id e s

(p h o s p h o R S  IP   0 .9 5  )

0 .0 k 2 .5 k 5 .0 k

P h o sp h o p e p t id e s

0 .0 k 2 .5 k 5 .0 k

T o ta l p e p t id e s

1 .4 k 2 .3 k 2 .7 k

0 k 2 k 4 k

5 0 0   g

1 5 8   g

5 0   g

P h o sp h o p e p t id e s

(p h o s p h o R S  IP   0 .9 5  )

0 .0 k 2 .5 k 5 .0 k

P h o sp h o p e p t id e s

0 .0 k 2 .5 k 5 .0 k

T o ta l p e p t id e s

2 .5 k 3 .5 k 4 .0 k
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