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C0|l_Jmn33 _ _ _ Figure 5. Comparison of the chromatograms obtained for
Enrlc_:hment: 180 pm x 2 cm Alumina B, 20-40 pum Figure 3. Allgnme_nt of_ low energy and elevated energy the enolase digest standard when no enrichment column
particles ions by LC retention time (top, MSF) and also with the is inline (A), the enrichment column flow thru (B), and
Trapping: 180 pm x 2 cm Symmetry C18 (S5 pm) orthogEonaI dimension of separation by mobility (bottom, the isolated phosphopeptide separation (C).  The
Separation: 75 pm x 15 cm HSS T3 C;5 (1.8 pm) HDMSF). phosphopeptide is highlighted with an "*’.
Gradient:
Method Optimization: 7 to 40206 B in 20 min at 500
NnL/min " o °00 7
Peptide Library: 5 to 40% B in 45 minutes at 500 oo Pl
NnLZmin 80% - 80% - 500 —
BSM Eluent A: 0.1% formic acid in water s s
BSM Eluent B: 0.1%6 formic acid in acetonitrile oo o N
ASM Eluent: 0.34%96 TFA in 90/10 water/acetonitrile 30% - 30% 9
20% - % - g
10% - 10% - 2 300
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MassPREP™ E.coli and Enolase with Phosophopeptide 200 —
digestion standards were utilized. All samples were o e o
prepared using the ASM Eluent. Enriched samples were 80% - ] 100 —
released from the alumina column using either 1M glycolic 0% - “
acid or 2% v/, TEA prepared in the ASM eluent. 50% - . _ :
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Online Dilution: To maximize sample recovery on the trap 20% | Retention Time (min)
column, an aqueous flow was delivered with the BSM pump P | - : -
and mied with the enriched fracton prior to trapping " e e
Typical dilution ratios ranged from 1 to 7 uL/min from the Figure 4. Normalized phosphopeptide response as a cell lysate digest. The flow thru (black), and enriched
ASM combined with 17 pL/min from the BSM. function of elution buffer delivery rate (A), elution buffer (red) separations are depicted. The phosphopeptide is
_ volume (B), and sample enrichment flow rate (C). highlighted with an '*’.
MS Data processing : MS® and HDMSF data were Included with the sample enrichment flow rate is a
processed and searched with ProteinLynx Global Server normalized response for the amount of phosphopeptide oo,
(PLGS 2.5.2) with IdentityF informatics. that was not enriched.
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RESULTS
Enrichment
The fluidic layout for the phosphopeptide enrichment LJ\WWM }\ ;H ‘ ’ l\\ |L
system with online dilution is depicted in Figure 1. This ﬁ ‘WHJ 'ﬂ"LﬂUﬁ MHUL ,}ﬂ | l"J W | U | J
configuration allows multiple options for sample loading, OwﬂtﬁﬂM%JLTm
e washing, and elution. This includes sample enrichment TO'OO o zo'ocf = e _45'00 o
while diverting the flow thru to waste (A) or trapping Figure 7. Enriched chromatogram obtained for a
¢ the flow thru (B) for subsequent analysis. The online complex phosphopeptide library spiked into E.coli. An
| oesn dilution prior to trapping allows organic concentrations ion series centered at m/z 556.952 is highlighted
- waste as high as fifty percent in the sample and elution spanning a two minute window of the separation.
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™) buffers. This configuration allows for either targeted

e —3 @ phosphopeptide experiments or complete analysis of
the non-phosphorylated and phosphorylated portions of
OO the sample. The instrument schematic for the Synapt
G2 Is depicted in Figure 2. Fragmentation occurs in the
transfer region of the Triwave device, after the ion
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Trap | Analytical Column mobility separation, so that precursors and fragments | | | H I
share the same drift time. An overview of the MSE and g | j '
HDMSE process is shown in Figure 3. While both .: L _______________________________________________
techniques utilize chromatographic peak shape and ) :
Figure 1. Fluidic layout of the online enrichment system retention time for the alignment of precursor and
with (A) and without online dilution (B). product ions, only HDMSE provides an orthogonal mode

of separation which ultimately increases specificity.
Several parameters were studied to optimize the
enrichment and elution of the system. Utilizing a slow l l ‘ ‘ ” ‘ | I I
elution flow rates (Figure 4A) and washing with a

moderate volume (Figure 4B) was consistent with
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p previously reported findings*. Phosphopeptide break Figure 8. lon mobility separation for the selected ion
= A““%—* TRIWAVE QuANTOF thru was observed at higher sample loading flow rates series highlighted in Figure 7. There are eight distinct
— [ R ——— = [—— (Figure 4C). The system was evaluated using a simple peaks eluting within the two minute window
iy ¢ o "_ﬂjﬁﬁéﬁ;ﬁw“"““""" Hﬁ%ﬁﬁl CLTTE e S enolase digest (Figure 5) as well as phosphopeptides corresponding to different phosphopeptide species.
sz T ’ - = | spiked into a whole cell lysate digest of E.coli (Figure 6).
b ._,_Jb;_l__a i ‘*—f In both cases, good recovery and selectivity was

observed. CONCLUSIONS
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The performance of the system was evaluated by
spiking in a complex library containing up to several
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digest. The sample was enriched and subsequently ﬁb(“jg’“ - o ~
analyzed using HDMSE (Figure 7). Examining a single B AZAVEEUT A — e SRR LS EHBUVERIERT T FE
lon series spanning a two minute window results in five MDD MERRAICT S

Figure 2. Instrument schematics of the Waters Synapt

primary peaks (Figure 7 inset). When examining the
G2 mass spectrometer.

same ion, combining drift and chromatographic

separation, we can observe up to 8 different species. References
Each of these peaks represents a unique
phosphopeptide. 1. Schlosser, Andreas, et. al. Anal. Chem. 2005,

77(16):5243-5250.
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