ANALYSIS OF MILK INTACT PROTEINS USING LC/MS
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1B serial dilution curves of milk protein standards
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(Involved in lactose blosyntheS|S) represents apprOXImately from 0.28 (bLG) to 1.35 (ACN) mg/ml_ (A) Base Peak Chromatograms (BPCs) of milk "
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As genetic variants of CNs and whey proteins influence
many properties of milk that are essential to the dairy

industry, the development of robust analytical methods for 1\ 61ution and quantitation of standards and milk proteins
the separation and quantification of variants of milk proteins

within single protein fractions is of interest. Mass spectrum were isotopically resolved (Fig. 2A) which allowed for accurate monoisotopic mass determination
This work aims at establishing a robust LC-MS-based Dy deconvolution followed by SNAP annotation of the standards (Fig. 2A,B) and milk proteins. Each standards
method to study intact major proteins from cow’s skim milk. €luted several peaks (Fig. 3A) which were successfully deconvoluted into variants and quantified (Fig. 3B). Milk
The effects of column temperature, mobile phase Samples were reproducible and produce 14 peaks (Fig. 3C) whose abundance varied across breeds (Fig. 3D) .

composition, and gradient conditions were evaluated to “*1BPC of protein standards (comparable intensities) 2
Improve protein separation prior to analysis using ESI-QQ- 2A BPC and MS spectra of aLA standard —— 20N imgimy
TOF MS (data not shown). High resolution spectra g —— KeN mgml)
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HPLC instrument: UHPLC Agilent 1290 Infinity Binary LC o on ALA (&) and aCN sluton peaks (B), sotopic resolution wae obiained i deconvoluted masses (3), Overlaid BPC of milk sample. duplcates. (). Protei
Separation COlumn: PhenOmeneX AeriSTM 36 um for all the standards except for BSA (not shown). quantitation is based on peak areas and shows variation across breed (D).
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njection volume: 3L Top-Down Sequencing
DAD signals: 214 and 280 nm |
LPLC duration: 40min MS/MS fragmentation using in-source cell- . 5B,
Temperatures: 75°C Induced-collision (ISCID) was successfully §
Flow rates: 200uL/min obtained on standards, such as aCN (Fig. 4A) B
Mobile phases: A: 0.02%TFA/0.1%FA/H,0; and milk proteins. Using a-, y-, and b-ion
B: 0.02%TEA/0 1%EA/ACN series, sequence tags were produced at both | . . T e
Solvent gradient: starting conditions 20%B, ramping to ~ C- and N-termini using BioTools software of
28%B in 2.5min, ramping to 40%B in 27.5min, ramping to ~ SNAP annotated spectra, as lllustrated for e i
99%B in 1min, isocratic at 99%B for 4min, ramping to 20%B  aCN (Fig. 4B, C). ‘ o sl ----- iy et S
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Caplillary voltage: 4500V
Time segments: 2.5min (Na-formate infusion) + 37.5min
(HPLC). In this study, we were able to perform quantitative MS and MS/MS analyses of proteins from Sigma standards and
Mass range: 600-3000 m/z with 15000 summations cow’s milk samples. MS spectra were of high resolution and accurate protein masses were obtained, thus
Collision energy for MS/MS fragmentation (ISCID): 90eV identifying milk protein isoforms. Top-down sequencing results achieved partial amino acid coverage of C- and N-

Post-processing: Bruker DataAnalysis (Maximum Entropy termini for protein isoform characterisation. This method will be applied in a high-throughput fashion to hundreds of

and SNAP algorithms for protein deconvolution) and milk samples in order to better understand the dynamic nature of the milk proteome, with potential applications for
SequencekEditor/Biotools (for TDS based on MS/MS data) milk quality and processing (e.g. cheese, health).
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