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INTRODUCTION

Stable Isotope Labeling Kinetic (SILK) studies provide 
a powerful technique in assessing turnover of proteins 
implicated in disease. Infusion of an amino acid that 
has nonradioactive isotopes of carbon or nitrogen, will 
allow for these labeled amino acids to be incorporated 
in proteins through translation. Quantitation of 
labeled proteins establishes production & clearance 
rates of proteins in vivo in healthy and diseased states 
using a combination of immunoprecipitation (IP) 
and nanoLC/MS approaches. Using this method, we 
have previously determined that there is a decreased 
clearance of sAPPβ in cerebrospinal fluid (CSF) in 
Alzheimer’s disease (AD).

We intend to measure other AD-relevant (albeit less 
abundant than sAPPβ) proteins’ metabolism in CSF; 
therefore, improved sensitivity and reproducibility 
of samples run on MS are integral to accurate and 
precise quantitation. To this end, we evaluated 
the performance of two different versions of New 
Objective PicoChip columns having different 
chemistries, bed lengths, and operating temperature 
while monitoring the mid-domain APP peptide 
VESLEQEAANER. 

METHODS

•	 �13C6-Leucine IV Infusion into human subjects for 
post CSF/blood collection analysis 

•	 �Subject CSF and blood were collected over time 
points during a 36-hour period.

•	 �Immunoprecipitation of AD-related proteins and 
digestion for nLC MS analysis

•	 �UltiMate 3000 RS nanoLC-TSQ Altis (Thermo Fisher 
Scientific) 

•	 �Equipped with New Objective UFS [Universal Flow 
Station] nano-electrospray ionization source.

•	 �New Objective PicoChip analytical column (75 µm 
ID, 15 µm emitter) packed with 10 cm 3 µm, C18 
material  

•	 �New Objective PicoChip Analytical Column (75 µm 
ID, 15 µm emitter), packed with 25 cm 1.9 µm C18 
material, heated to 50 °C.
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ANALYTICAL WORKFLOW

Figure 1. Schematic of workflow from CSF collection to peptide analysis by nanoflow LC MS (Dobrowolska Zakaria et al., 2022). 

Figure 2. Photo of PicoChip™ with Universal 

Flow Station installed on Thermo LC-MS. 

(Dobrowolska Zakaria et al., 2025)

Figure 3. Photo of PicoChip
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NANO LIQUID CHROMATOGRAPHY DEVELOPMENT AND GRADIENTS

MRM LIST AND DATA ANALYSIS WITH SKYLINE SOFTWARE

Figure 4. Development and application of gradients for 10 cm and 25 cm PicoChip columns. 

(Dobrowolska Zakaria et al., 2025)

Table 1. Theoretical 

peptide product ions for 

VESLEQEAANER and 

analysis with Skyline. 
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Figure 5. Chromatogram of labeled-targeted peptides of interest, with individual MRM transitions displayed. Note the signal 

to noise for intensity for many of the confirming fragments. Table 1 lists theoretical peptide fragments. Data Extracted with 

Skyline Software. (Dobrowolska Zakaria et al., 2022)
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RESULTS
Proteins’ kinetic curves for samples tested on this set-up 10 months apart using 2 different analytical 10 cm 
columns (15 μm tip x 75 μm ID) packed with 3 µm C18 without application of heat are highly reproducible. 

Low mean Kinetic curve CV (3-6%) is representative of a robust analytical workflow.

Figure 6. Kinetics Curves Acquired with 2 different PicoChip (15 μm tip x 75 μm ID) columns packed with 10 cm 3 µm C18 

material. The curves were collected 10 months apart, with 2 different columns. (Dobrowolska Zakaria et al., 2022)   

Table 2. Calculated CV for the kinetic curves. Full data not shown. (Dobrowolska Zakaria et al., 2022)
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COMPARISON OF CHROMATOGRAMS FOR 3 MONITORED PEPTIDES. 
Note the improvements in peak shape with increased column length and addition of heat.  

Figure 7. Extracted chromatograms for peptide targets of interest. Left Side – 10 cm PicoChip, no heat, Standard LC Method. 

Right Side – 25 cm PicoChip 50 °C, Standard LC Method. (Dobrowolska Zakaria et al., 2025)

COMPARISON OF CHROMATOGRAMS FOR “15N PEPTIDE”. 
Note the improvements in peak shape with increased column length and addition of heat. Peak resolution 
has improved.

Figure 8. Comparing the “15N peptide” between PicoChip columns with different packed bed lengths, Top – On the legacy 

system – 10 cm, no heat. Bottom – 25 cm, 50 °C. (Dobrowolska Zakaria et al., 2025)
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Figure 10. Thirty-six hour kinetic curve of human 

sAPPa, comparing the 10 cm PicoChip vs. 25 cm 

PicoChip. (Dobrowolska Zakaria et al., 2025)

Comparison of 36-hour kinetics curves for human 
sAPPa - comparing the 10 cm PicoChip, no heat 
vs. 25 cm PicoChip at 50 °C). This demonstrates 
that the peptide assay can be transferred to  
the next generation New Objective platform,  
the UFS system enabling 25 cm PicoChip 
columns with temperature control, obtaining 
reproducible results.  

COMPARISON OF CHROMATOGRAMS FOR 3 MONITORED PEPTIDES. 
Note the improvements in peak shape during gradient development.

Figure 9. Results for targeted peptide separation while varying LC methods using PicoChip (25 cm 1.9 μm C18, 50 °C) 

(Dobrowolska Zakaria et al., 2025)
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CONCLUSIONS 
The 25 cm PicoChip column (at 50°C) provided improved peak shape and resolution for targeted peptides 
(particularly 15N and 13C peptides).

Optimizing the gradient for targeted peptide analysis provides robust, reproducible results. For this fit-for-
purpose system, we found that shallow gradients improved separation performance, without sacrificing time.

A 36h human CSF sample-time course run 4 years apart, under the 2 conditions, shows improvement in the 
smoothness of the kinetic curve for sAPPa using 25 cm heated PicoChip column, with modified LC method C, 
because of less noise which results from minimizing contaminating peaks. 
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