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Overview Results BSA (0.1 mg/mL) was digested in the presence and absence of detergents and the
samples were processed for LC-MS/MS analysis as described in Methods.
Purpose: To efficiently remove detergents from low-concentration protein or Part I: Removal of Detergents from Proteins Detergents were effectively removed from the samples, eliminating the interference

peptide samples with high protein or peptide recovery for downstream in MS analysis (Figure 3).

A BSA sample (25 — 200 uL) plus detergent in 0.15M NaCl, 0.05% sodium azide

applications. was mixed with an equal volume of detergent removal resin (2x volume for .

Methods: Colorimetric assays, A275 nm absorption, and mass spectrometry (MS) CHAPS removal) and processed as shown in the protocol. Detergents were FIGURE 3. LC-MS/MS analysis of enzymatically digested BSA — base peak
analysis were used to measure the efficiency of detergent removal. Micro effectively removed with high protein recovery (Table 1). chromatograms before and after detergent removal

bicinchoninic acid (BCA) protein assay and sodium dodecyl sulfate -

polyacrylamide gel electrophoresis (SDS-PAGE) analysis were used to determine TABLE 1. Detergent removal efficiency and recovery of BSA T o020

] | No Detergent, Unprocessed

50 - | | \ ‘
B i . |
- ) ICa o VA A IRV AR PV | A \ A A ; S — [ ~— —
0 vl VAN U e L AN A A NN 2 N S R I o o M o S

zwitterionic detergents from 0.5%—1% solutions with high recovery of proteins or

the prOtem recovery. Detergent Sample Volume (pL) | Protein Quantity (ug) | Detergent Removal | Protein Recovery (%)
C e (%)
Results: The method successfully removed >95% of nonionic, ionic, and
25 >99 98

peptides. Tandem mass spectrometric analysis of 2.5—10 pg of bovine serum o - +0.5% Triton X-100, Unprocessed
albumin (BSA) enzymatic digests at 25—100 pg/mL, prepared in the presence of o >0 075 >3 o o
detergents and processed to remove detergent, revealed sequence coverage and 100 LES i LS l
Mascot® scores as good as or better than control BSA samples processed without 200 3.0 >99 100 . - S - -
detergent. The method significantly removes detergents from very-low- o5 0.375 ~99 82 : +0.5% Triton X-100, Processed
concentration protein or peptide samples and eliminates the interference with the Triton X-100 (1%) 50 0.75 95 - i J
peptide mass spectral profile by detergents. The method can also be used in | A
: . : 100 1.5 >99 86 0 A SV
96-well plate format to remove detergents with >95% efficiency at concentrations 0 +0.5% SDS, Unprocessed
of 0.125%—1% with high protein/peptide recovery. The advantage of this method is 200 30 >99 93 : | ey
the speed (less than 15 minutes), efficient detergent removal, and high recovery of 25 0.375 95 90 ” j N TITIN L AT " o
proteins and peptides. NIP-40 (0.75%) 50 0.75 96 94 e ] - et e U e
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Introduction 200 "0 o o’ L . j
Mass spectrometry plays a central role in high-throughput proteomic analysis and =2 - =2 & & | B
provides a greater understanding of cellular regulation and global protein CHAPS (1%) 50 0.75 97 70
expression levels [1]. However, sample complexity, interfering substances, and the 100 15 98 78
large dynamic range of protgln and peptide con(_:entratlons are major hurdlleslln 200 30 o8 - o 10.5% NP-40, Unprocessed
MS-based proteomic analysis. Sample preparation upstream of MS analysis is o
pivotal to success, but protein isolation methods commonly utilize reagents that , , _ j
A 0.1 mL protein sample (2 ug) + 1% SDS in buffer (0.15M NaCl, 0.05% sodium i

are not compatible with mass spectrometry [2]. As a result, it is often necessary to
modify procedures to avoid the use of interfering compounds. This is particularly
true for protein isolation methods that utilize detergents. Detergents are commonly
used in protein chemistry protocols and may be necessary for protein extraction,
solubilization, and denaturation [3]. To enable downstream analysis by mass
spectrometry, it is critical to remove unbound detergents from protein and peptide

samples while maintaining good protein or peptide recovery, especially for low- “ SDS Removal (%) * i
0

abundance proteins. Methods such as precipitation, solid-phase extraction,

azide, or 0.2M carbonate bicarbonate buffer, pH 9.4) was mixed with 0.1 mL 10—
detergent removal resin and processed as shown in the protocol. Detergent was o )
effectively removed with high protein recovery (Table 2). i o i Wl
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TABLE 2. Detergent removal efficiency and protein recovery +0.5% CHAPS, Unprocessed

desalting, or dialysis can be time consuming, inconsistent, and result in poor o-Lactalbumin 99 98 o +0.5% CHAPS, Processed
sample recovery. As an alternative to redeveloping these types of sample isolation it Al el 99 81 o |

procedures, we developed a detergent removal resin optimized for samples with ? o o

very high detergent loads and with protein or peptide concentrations >100 pg/mL Insulin 99 100 o e U AV

[4]. An alternative resin and protocol was later developed for samples with lower
concentration ranges — Thermo Scientific HIPPR (High Protein and Peptide
Recovery) Detergent Removal Resin (Figure 1). The HIPPR™ Detergent Removal
Resin is fast and effective at removing >95% of up to 1% detergents from protein
or peptide samples with very low protein or peptide concentrations (1-100 pg/mL)
with excellent sample recovery in less than 15 minutes. The spin column format is
simple and efficient. Pre-filled 96-well plates enable fast and efficient high-
throughput detergent removal of 192 samples in a single run.

A 0.1 mL BSA sample (1.5 pg) + detergent in 0.15M NaCl, 0.05% sodium azide was
mixed with 0.1 mL HiPPR resin (0.2 mL for CHAPS, octyl glucoside, and octyl ]
thioglucoside) and processed as shown in the protocol. For the 96-well plate, Conclusions
samples (0.1 mL) containing 0.025 mg/mL BSA and detergent were processed
through the HiPPR Detergent Removal Spin Plate as described in the protocol to
determine maximum removable detergent concentrations (Table 3). « Efficiently removes detergents (>95%) from low concentration (15—100 ug/mL)
protein and peptide samples

The HiPPR Detergent Removal Resin:

TABLE 3. Maximum removable detergent concentrations

Methods : :  Provides high recovery of proteins and peptides

| | Maximum Removable Concentration (%) |
Detergent Removal Procedure: Protein (0.375—4 ug in 25—-200 ulL) plus - Removes detergents in sample volumes as small as 25 L
d_etergent in buffer (0.15M NaCl, 0.05% sodlgm azide, or O..ZM.clarbpnate- . oD 1 > * Provides simple, efficient, and fast removal with batch and 96-well plate formats
bicarbonate buffer, pH 9.4) was processed with Thermo Scientific Pierce Sodium Deoxycholate 1 0.5 that take less than 15 minutes for the entire process
Detergent Removal Resin as shown in the protocol. Residual SDS was measured Triton X-100 1 0.25
by colorimetric method using Stains-All dye [5]; Triton® X-100 and NP-40 were Triton X-114 0.5 ND « Eliminates detergent interference in downstream applications like ELISA,
measured by absorbance at 275 nm (protein absorbance was subtracted); NP-40 0.75 0.125 Isoelectric focusing, and mass spectrometry
CHAPS was measured by colorimetric method using concentrated sulfuric acid [6]. CHAPS® 1 L
The Micro BCA Protein Assay was used for protein determination. Octyl Glucoside* 1 1 References

Octyl Thioglucoside* 1 1
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1. Add detergent removal resin 2. Add 25-200puL equilibration 3. Add detergent-containing 4. Centrifuge at 1500 x g for
(25-200pL) into Micro Spin buffer, centrifuge at 1500 x g sample (25-200uL), mix 2 minutes to collect the 30
Column and centrifuge for for 1 minute and discard and incubate for 10 minutes detergent-free sample for
1 minute at 1500 x g to the flow-through. Repeat at RT. downstream applications.
remove the storage buffer. 2 additional times.
Discard the flow-through. 20
10
Mascot is a registered trademark of Matrix Science Ltd. Triton is a registered trademark of The Dow Chemical Company. All other trademarks are the property of Thermo
o B = | — _ = | am— B Fisher Scientific and its subsidiaries. This information is not intended to encourage use of these products in any manners that might infringe the intellectual property rights
of others.
D, ) oy Dy o Dy ™, 3
ﬁfﬂ {}ﬁi' rﬁ:ﬂ? R ﬁ# @# {vﬁ@ t.,;}qi'
1. Remove the bottom seal and stack 2. Add 300pL of buffer to each well and 3. Stack the detergent-removal plate ontop 4. Recover the detergent-free sample H.Er'"‘ L,lt-“‘ _ﬂhﬁ"‘ _hat:" ,7:-5'-* .f-‘_ o ; =.*'=‘P
the detergent-removal plate on top centrifuge. Discard the flow-through. of a sample-collection plate. Apply sample for downstream analysis. d;.'l" d_-ﬁ" f | r;,t'* _:g.“t" _t_ef’ -:3‘*&& t-:P'#
of a wash plate. remove the top seal Repeat this step two times. and incubate at room temperature for ﬁ{ﬁ‘ k¥ ﬁ¢¢ LEE’T ﬁcﬁ" . _':::.:-"f {E__ﬁ
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