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Phosphorylated Protein Research

Protein phosphorylation is recognized as a fundamental process which regulates cell differentiation, growth, and 
migration. Analyzing protein phosphorylation is complicated by the low concentration of any given phosphoprotein and 
any one time, and the relatively low ionization efficiency of phosphopeptides in MS analysis. Therefore, enrichment of 
phosphopeptides and the relative reduction of non-phosphorylated peptides is critical to accurate analysis of protein 
digests by LC/MS.

GL Sciencesô Titanium Dioxide (TiO2 or Titania) products have emerged as the most effect means of phosphopeptide
enrichment of protein digests prior to LC/MS analysis, replacing IMAC as the primary means of phosphopeptide sample
pretreatment. Enrichment by titanium dioxide and IMAC, remain, however, complimentary techniques and are often
used in combination to obtain optimal phosphopeptide analysis.

What Makes GL Sciencesô Titanium Dioxide Products Unique and Superior?
Titanium Dioxide exists in three crystaline forms, known as rutile, anatase, and brookite. Rutile and Anatase forms are 
the most common and most useful for phosphopeptide enrichment, and the ratio of rutile form to anatase form has 
significant implications for applicabililty to enrichment of phosphopeptides. GL Sciencesô manufacturing technique for 
itôs phosphopeptide enrichment products produces a highly spherical bead with the optimum ratio of crystal forms of 
TiO2. The primary reasons the GL Sciencesô Pho-TiO products show superior performance is a direct result of the
unique formulation of our titanium dioxide beads.

Phosphorylation Purification & Enrichment

Principal of Phosphopeptide Enrichment

Phosphate groups are preferentially adsorbed to the surface of titanium dioxide under 
acidic condtions and are eluted under basic condition. Non-phosphorylated acid peptides 
non-specifically bound to the TiO2 can be reduced by adding acid modifiers to the 
loading and/or wash buffers.

Adsorption Mechanism

Basics of Phosphopeptide Analyses by LC/MS/MS
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TitansphereÊ Bulk Materials

Bulk Sorbent Materials for Purification & Enrichment of Phosphopeptides

TitansphereÊ TiO Bulk Material

While GL Sciencesô Phos-TiO spin columns based enrichment products are useful for most sample pretreatment 
applications, some investigators require bulk titanium dioxide media for specialized applications. Our market leading 
Titansphere Phos-TiO Kit is now available in bulk media which is Titansphere Phos-TiO 10 ȉm bulk media, and is 
optimized for purifying and enriching more phosphopeptide.

Applications

Efficient Purification from HeLa Cell Lysate
The data at right shows the superior performance of Titansphere TiO using 
the HeLa Cell Lysate consisting mainly of non-phosphorylated peptides. 
Titansphere TiO shows exceptional selectivity - almost 90% of the bound 
peptides were phosphopeptides, and excellent capacity for total 
phosphopeptide binding. A competitive TiO product is shown, binding mainly 
non-phosphorylated peptides and a much lower total number of discreet 
phosphopeptide species.

Sample: HeLa Cell Lysate, Sample volume: 50 ȉg, 
Titansphere TiO volume: 1 mg

Compare Titansphere TiO with IMAC
The graph at right shows how Titansphere TiO compares to an IMAC 
enrichment using Arabidopsis cell extract. Titansphere TiO provides 
substantially higher total capacity and a much higher number of discreet 
phosphopeptides isolated.

Sample: Arabidopsis Cell Extract, Sample volume: 100 ȉg, 
Titansphere TiO volume: 1 mg

Description Titansphere TiO

Particle Size 5 ȉm, 10 ȉm

Particle Shape Spherical

Adsorption Spot Titanium Dioxide Crystal

Pore Size 100 Å (10 ȉm)

pH Range 2 12

Gravity 1.74

Specifications

Titansphere Ê Bulk Materials (Previous Version)

Description Particle Size Qty Cat. No.

Titansphere TiO 5 ȉm,  500 mg5 ȉm 1/pk 5020-75000 

Titansphere TiO 10 ȉm,  500 mg10 ȉm 1/pk 5020-75010 

Ordering Information
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TitansphereÊ Phos-TiO Bulk Material

Bulk Sorbent Materials for Purification & Enrichment of Phosphopeptides

TitansphereÊ Phos-TiO Bulk Material

While GL Sciencesô Phos-TiO spin tips based enrichment products are useful for most sample pretreatment applications, 
some investigators require bulk titanium dioxide media for specialized applications. Our market leading Titansphere 
Phos-TiO Kit is now available in bulk media which is Titansphere Phos-TiO 10 ȉm bulk media, and is optimized for 
purifying and enriching more phosphopeptide.

References

1. Phosphopeptide enrichment by aliphatic hydroxy acid-modified metal oxide chromatography for nano -LC-MS/MS in 
proteomics applications, Sugiyama N, Masuda T, Shinoda K, Nakamura A, Tomita M, Ishihama Y., Mol Cell 
Proteomics. 2007 Jun;6(6):1103-9.

2. Highly selective enrichment of phosphorylated peptides using titanium dioxide, Nature Protocols 1, 2006, 1929-
1935

3. Global, in vivo, and site-specific phosphorylation dynamics in signaling networks, Olsen JV, Blagoev B, Gnad F, 
Macek B, Kumar C, Mortensen P, Mann M., Cell. 2006 Nov 3;127(3):635-48.

4. Successive and selective release of phospholylated Peptides captured by Hydroxy Acid-Modified Metal Oxide 
Chromatography, Yutaka kyono, Naoyuki Sugiyama, Koshi Imami, Masaru Tomita, and Yasushi Ishihama, J 
Proteome Res., 2008, 7(10), 4585-93

5. Extended coverage of singly and multiply phosphorylated peptides from a single Titanium Dioxide Microcolumn, 
Anal Chem., 2015, 87(20), 10213-21

Titansphere Ê Phos -TiO Bulk Material (Same Bulk Media packed into Titansphere Phos -TiO Kit)

Description Particle Size Qty Cat. No.

Titansphere Phos-TiO Bulk  10um, 500 mg 10 ȉm 1/pk 5010-21315 

Ordering Information
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NEW TitansphereÊ Phos-TiO MP Kit

Efficiently Enrich BOTH Singly and Multiply Phosphorylated Peptides 

NEW TitansphereÊ Phos-TiO MP Kit

GL Sciencesô is known as the best manufacturer for the enrichment/purification of phosphopeptide, which our 
Titansphere Phos-TiO kit and bulk resins are widely used throughout the world in major cancer research institutes and 
proteomics core facilities.
The new Titansphere Phos-TiO MP Kit employs a new protocol in the HAMMOC method, which enables highly efficient 
and selective recovery of not only singly, but also for multiply phosphorylated peptides. Specifically, the new kit 
fractions the singly and multiply phosphorylated peptides separately, which prevents ion suppression in LC-MS/MS 
detection and delivers higher recovery of multiply phosphorylated peptides.

Features

Å High Recovery of not only Singly, but also for Multiply Phosphorylated Peptides.
Å All Operation is done using an Easy-To-Use Centrifuge.

Sample Loading Capacity

Description Content

Sample Tyr(PO3H2) - Angiotensin и

Spin Tip Sorbent Mass/Tip Volume 1 mg/ 200 ȉL 3 mg/200 ȉL

Sample Loading Capacity 1.2 ȉg 3.5 ȉg

Titansphere Phos -TiO MP Kit Contents 

Cat. No . 5010 -21282 5010 -21283

Titansphere Phos-TiO MPKit 24 pcs 24 pcs

Titansphere Sorbent Mass/Tip Volume 1 mg / 200 µL 3 mg / 200 µL

Spin Tip Quantity 24 pcs (6 x 4 packs) 24 pcs (6 x 4 packs)

Waste Fluid Tube Quantity 24 pcs 24 pcs

Recovery Tube (2.0 mL) Quantity 24 pcs 48 pcs

Recovery Tube (1.5 mL) Quantity 48 pcs 48 pcs

Solution B (Lactic acid) Quantity 2 mL 2 mL

Instruction Manual 1/pk 1/pk
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Comparison of Recovery of BOTH Singly and Multiply Phosphorylated Peptides 

NEW TitansphereÊ Phos-TiO MP Kit

The above experiment was done using HeLa cells 100 ȉg to prove the new Titansphere Phos-TiO MP Kit show highly 
efficient recovery of both singly and multiply phosphorylated peptides compared to SIMAC (Sequential Elution from 
IMAC) method. 

The SIMAC method is generally separated into two major protocols, which the initial enrichment and separation of 
mono- and multi-phosphorylated peptides uses an Immobilized Metal ion Affinity Chromatography and a subsequent 
enrichment of the mono -phosphorylated peptides using titanium dioxide chromatography. Finally, the two separated 
phosphopeptide fractions are then analyzed by LC-MS/MS.

In the new Titansphere Phos-TiO MP Kit, singly phosphorylated peptides were recovered more when using an acidic 
elution buffer, while the multiply phosphorylated peptides were recovered more when using a basic elution buffer. As 
proven above, in total, the new Titansphere Phos-TiO MP Kit recovered more of both singly and multiply 
phosphorylated peptides than the SIMAC method.

0

500

1000

1500

2000

2500

3000

3500

4000

#
 o

f 
Id

e
n
ti
fi
e
d

 P
e
p

ti
d

e
s

Data from Wakabayashi et al. Ana Chem 2015, 87

Acidic Basic Total IMAC TiO2 Total

Novel TiO2-HAMMOC method using the 
New Titansphere Phos -TiO MP Kit SIMAC method

Single

Multi

Non-Phospho

7



NEW TitansphereÊ Phos-TiO MP Kit

Typical Enrichment Protocol using Titansphere Phos -TiO MP Kit 

Spin Tip
1. Conditioning

Add Buffer A, then centrifuge

2. Equilibration

Add Buffer B, then centrifuge

3. Adsorption

Add sample solution, then 
centrifuge

4. Rinse

Add Buffer B, then centrifuge

Add Buffer A, then centrifuge

5. Elution

Protocol Separated into 

Three Major Steps

1st Fraction
Add 

20 mM Methylphosphonic acid (pH2.0) / 20% Acetonitrile solution 
(Acidic buffer) and centrifuge. Collect the eluted solution. This 

collected fraction solution will contain more of singly 
phosphorylated peptides.

Injection to 
LC-MS/MS

Desalting of sample 
using MonoSpin
Large Type C18

2nd Fraction
Add 

500 mM Disodium hydrogen phosphate solution (Basic buffer) 
and centrifuge. Collect the eluted solution. This collected fraction 
solution will contain more of multiply phosphorylated peptides.

Injection to 
LC-MS/MS

Desalting of sample 
using GL-Tip SDB 

3 rd Fraction
Add 

5% Ammonia aqueous solution and centrifuge. Then, add 5% 
Pyrrolidine aqueous solution and centrifuge. Collect the eluted 
solution. This collected fraction solution will contain more of 

multiply phosphorylated peptides.

Injection to 
LC-MS/MS

Desalting of sample 
using GL-Tip SDB 

Remarks:
Å Buffer A, Buffer B, Methylphosphonic acid, Disodium hydrogen phosphate, Ammonia aqueous solution and 5% 

Pyrrolidine aqueous solution are not included in the kit due to their designation as hazardous materials for the 
purposes of air transportation.  Therefore, the user must prepare these solutions in their lab, according to the 
procedure detailed in the instruction manual.

Å Solution B is included in the kit, which is Lactic acid.
Å The preparation procedure of Buffer A and B are as follows.
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NEW TitansphereÊ Phos-TiO MP Kit

Ordering Information

Titansphere Ê Phos -TiO MP Kit

Description Sorbent Mass/Tip Volume Quantity Cat. No.

Titansphere Phos-TiO MP Kit
1 mg / 200 mL 24 pcs 5010-21282 

3 mg / 200 mL 24 pcs 5010-21283 

Centrifuge Adapter - 24 pcs 5010-21514

Lactic acid for Titansphere Phos-TiO
(This is Solution B included in the kit)

15 mL 1/pk 5010-21295

Titansphere Phos -TiO MP Kit with Desalting Columns

Å Centrifuge Adapter, 24 pcs/pk (Cat. No. 5010-21514) must be purchased once to use the Titansphere Phos-TiO 
MP Kit.

Å This centrifuge adapter is reusable.
Å Lactic acid is Solution B, which is already included in the kit, however, can be purchased separately for future 

requirements.

Å These special packages includes optimized desalting columns/spin tips to be used with Phos-TiO MP Kit.

Package Contents Package Cat . No.

Titansphere Phos-TiO MP Kit, 1mg /200 mL, 24 pcs/pk
(Cat. No. 5010-21282)

5010-21272
MonoSpin Large type C18, 30 pcs/pk
(Cat. No. 7510-11320)

GL-Tip SDB, 96 pcs/pk
(Cat. No. 7820-11200)

Package Contents Package Cat . No.

Titansphere Phos-TiO MP Kit, 3mg /200 mL, 24 pcs/pk
(Cat. No. 5010-21283)

5010-21273
MonoSpin Large type C18, 30 pcs/pk
(Cat. No. 7510-11320)

GL-Tip SDB, 96 pcs/pk
(Cat. No. 7820-11200)

Titansphere Phos -TiO Spin Tips

Å Spin tips are also available separately.

Description Sorbent Mass/Tip Volume Quantity Cat. No.

Titansphere Phos-TiO Spin Tips

1 mg / 200 mL
24 pcs 5010-21316 

96 pcs 5010-21317 

3 mg / 200 mL
24 pcs 5010-21307

96 pcs 5010-21308
9



TitansphereÊ Phos-TiO Kit (Previous Version)

Enrichment of Phosphopeptide Using Spin Tips

TitansphereÊ Phos-TiO Kit (Previous Version)

This is the previous phosphopeptide enrichment kit that GL Sciences introduced to the market, which became the 
most popular kit worldwide. The titanium dioxide particles contained in the spin tips (available in 1 mg/10 ȉL and 3 
mg/200 ȉL sizes) is specially treated to maximize selectivity for phosphorylated species, and the conditioning and 
washing buffers contain components to displace the few non-phosphorylated compounds which might originally 
adhere to the media.

Features

Å High Recovery of Singly Phosphorylated Peptides.
Å All Operation is done using an Easy-To-Use Centrifuge.

Sample Loading Capacity

Description Content

Sample Tyr(PO3H2) - Angiotensin и

Spin Tip Sorbent Mass/Tip Volume 1 mg/ 10 ȉL 3 mg/200 ȉL

Sample Loading Capacity 1.2 ȉg 3.5 ȉg

Titansphere Phos -TiO Kit Contents 

Cat. No . 5010 -21309 5010 -21310 5010 -21311 5010 -21312

Titansphere Phos-TiO Kit for Export 24 pcs 96 pcs 24 pcs 96 pcs

Titansphere
Sorbent mass/Tip Volume

1 mg / 10 µL 3 mg / 200 µL

Spin Tip Quantity 24 pcs (6 x 4 packs) 96 pcs (6 x 16 packs) 24 pcs (6 x 4 packs) 96 pcs (6 x 16 packs)

Waste Fluid Tube Quantity 24 pcs 96 pcs 24 pcs 96 pcs

RecoveryTube Quantity 24 pcs 96 pcs 24 pcs 96 pcs

Solution B (Lactic acid) Quantity 2 mL 6 mL 2 mL 6 mL

Instruction Manual 1/pk 1/pk 1/pk 1/pk
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Phos -TiO Kits Outperform 4 Competitive TiO Based Products (MALDI -TOF/MS)

The data above show the purification efficiency of various TiO based products with a 2.5 ȉg sample of B-casein digest 
using MALDI-TOF/MS. Compared to the untreated condition (a), phosphopeptides were selectively purified when using 
Titansphere Phos-TiO Kit. Compared to competitive products (c to e) Titanpshere Phos-TiO Kit showed better 
selectivity. In general titanium dioxide is said that it has the worse adsorption efficiency of multi -phosphopeptides than 
IMAC. However, Titansphere Phos-TiO Kit showed higher selectivity, sensitivity and number of individual 
phosphopeptides isolated for 4 ïphosphopeptides than IMAC (f). Metastable ion is a dephosphorylated peak.

TitansphereÊ Phos-TiO Kit (Previous Version)

Phosphopeptide
Metastable Ion

(b) Titansphere Phos-TiO Kit
FQpSEEQQQTEDELQDK 

*

TVDMEpSTEVFTK

derived from Ŭ-Casein 

VPQLEIVPNpSAEER

derived from Ŭ-Casein 

*

*

*
RELEE LNVPGEIVEpS LpSpSpSEESITR 

*

*
FQpSEEQQQTEDELQDK, 2+ 

(c) Competitor A (TiO2) *

** *

4

*

** **

4

*

***

4

*

** **

4

4

4
(a) Without treatment

(d) Competitor B (TiO2)

(e) Competitor C (TiO2)

(f) Competitor D (IMAC)

*

***
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Comparison between GL Sciencesô Previous Version Bulk Media

TitansphereÊ Phos-TiO Kit (Previous Version)

Optimal TiO beads (Titansphere Phos-TiO Bulk  10um, Cat No. 5010-21315 ) are used for Titansphere Phos-TiO Kit. 
The existing Titansphere TiO bulk media were improved for better adsorption capacity of phosphopeptides. Compared 
to the existing Titansphere bulk media (ex: Cat No. 5020 -75000, 5020-75010), Phos-TiO Kit showed 2.6 times more 
peak area and 1.6 times more identified phosphopeptides.

Sample: HeLa Cell Lysate
Sample Volume: 50 ȉg
Titansphere TiO Media: 1 mg

Titansphere Phos-TiO Kit Titansphere TiO
(ex: Cat No. 5020-75000, 5020-75010)

Identified Numbers of Phosphopeptides

Product Phosphorylate Non -Phosphorylate

Titansphere Phos-TiO Kit 996 185

Titansphere TiO Bulk Media
(ex: Cat No. 5020-75000, 5020-75010) 635 71

Ordering Information

Titansphere Ê Phos -TiO Kit

Description Sorbent Mass/Tip Volume Quantity Cat. No.

Titansphere Phos-TiO Kit 1 mg / 10 ȉL
24 pcs 5010-21309 

96 pcs 5010-21310

Titansphere Phos-TiO Kit 3 mg / 200 ȉL
24 pcs 5010-21311

96 pcs 5010-21312

Centrifuge Adapter - 24 pcs 5010-21514

Lactic acid for Titansphere Phos-TiO 
(This is Solution B included in the kit)

15 mL 1/pk 5010-21295

Å Centrifuge Adapter, 24 pcs/pk (Cat. No. 5010-21514) must be purchased once to use the Titansphere Phos-TiO 
Kit.

Å This centrifuge adapter is reusable.
Å Lactic acid is Solution B, which is already included in the kit, however, can be purchased separately for future 

requirements.

Titansphere Phos -TiO Spin Tips

Å Spin tips are also available separately.

Description Sorbent Mass/Tip Volume Quantity Cat. No.

Titansphere Phos-TiO Spin Tips

1 mg / 10 mL
24 pcs 5010-21302

96 pcs 5010-21303 

3 mg / 200 mL
24 pcs 5010-21307

96 pcs 5010-21308
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TitansphereÊ Phos-TiO for Large Volume Samples

Appropriate for Larger Scale/Volume Purifications

TitansphereÊ Phos-TiO for Large Volume Samples

The same specialized bulk media used in our Phos-TiO Kit is available in 50 mg/3 mL and 100 mg/3 mL cartridges as 
an extension of the Phos-TiO product line.  

Sample Loading Capacity

Description Content

Sample Tyr(PO3H2) - Angiotensin и

Spin Tip Sorbent Mass/Tip Volume 50 mg/3 mL 100 mg/ 3 mL

Sample Loading Capacity 50 ȉg 100 ȉg

Cartridge

1. Conditioning

Add Buffer A: 80% Acetonitrile 
(0.5% TFA), then centrifuge

2. Equilibration

Add Buffer B: 300 mg/mL of 
Lactic acid in Buffer A, then 

centrifuge

3. Adsorption

Add sample solution and 
Buffer B, then centrifuge

4. Rinse

Add Buffer B, then centrifuge

Add Buffer A, then centrifuge

5. Elution

Add 5% ammonium 
aqueous solution, then 

centrifuge.

Add 5% pyrrolidine
aqueous solution, then 

centrifuge

Typical Enrichment Protocol using Titansphere Phos -TiO for Large Volume Samples

Phos-TiO for Large Volume Samples Cartridges are intended for use with a desktop or other centrifuge. While some of 
the versions of Phos-TiO are resemble pipette tips or SPE cartridges, these products are not intended for use with 
pipettes or SPE vacuum manifolds; the cartridge internal configuration and particle size of the TiO bulk media requires 
centrifugal elution of all solutions.

Ordering Information

Titansphere Ê Phos -TiO for Large Volume Samples

Description Sorbent Mass/Tip Volume Qty Cat. No.

Titansphere Phos-TiO
for Large Volume Samples

50 mg/3 mL 25 pcs 5010-21290 

100 mg/3 mL 25 pcs 5010-21291 

Phos-TiO Cartridge

15 mL Falcon Tube
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GL-Tip SDB and GL -Tip GC

Desalting Phosphopeptide -Enriched Samples Prior to LC -MS/MS

GL-Tip SDB and GL -Tip GC

Phosphopeptides isolated using TiO2-based medias are typically desalted prior to analysis by LC-MS/MS, typically using 
a C18 (hydrophobic) micropipette tip. GL Sciencesô SDB (styrene divinylbenzene) and GC (graphite carbon) centrifuge-
operated micropipette GL-Tip retain more hydrophobic and hydrophilic peptides, respectively, than C18-based tips.

Features

Sample Loading Capacity

GL-Tip SDB are more hydrophobic than C18 medias and allow retention of a wider range of phosphopeptides with high 
yield, allowing more accurate analysis of phosphopeptides species present in the sample. GL-Tip GC retain many more 
hydrophilic phosphopeptides than does C18; by using a combination of GL-Tip SDB and GC, almost all peptide samples 
can be desalted without sample losses due to lack of retention. Another highlight of this product is, the operation is 
very easy-to-use. Phosphopeptide-enriched samples are easily loaded, washed, and eluted using the same centrifuge-
based technique used with Phos-TiO spin tips.

Description GL-Tip SDB GL-Tip GC

Sample Tyr(PO3H2) - Angiotensin и Gly-Gly-Tyr-Arg

Spin Tip Sorbent Mass/Tip Volume 200 ȉL 1 mg/200 ȉL

Sample Loading Capacity 60 ȉg 30 ȉg

Relative Retention of Peptides Collected using GL -Tip SDB and GC Desalting Tips
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Data provided by Dr. Sugiyama, Keio University

Retention Time Distribution

As illustrated above, the data indicating that GL-Tip SDB preferentially binds hydrophobic peptides while GC 
preferentially binds hydrophilic peptides.
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Recommended Protocol using GL -Tip SDB and GL -Tip GC

GL-Tip SDB and GL -Tip GC

Solution A: 0.1%TFA, 5% ACN
Solution B: 0.1%TFA, 80% ACN

Conditioning

GL-Tip SDB

Load/Apply Sample

Rinse

Elute

Equilibration

20ÕL of solution B  3,000g, 2min

20ÕL of solution A  3,000g, 2min
Replace the waste tube to a new waste tube

 3,000g, 5min

20ÕL of solution A  3,000g, 2min

20ÕL of solution B  3,000g, 2min

Collect the passed through sample in the waste tube,
then load this sample solution as shown on the right.
Place a new waste tube

Solution A: 0.1%TFA, 5% ACN
Solution B: 0.1%TFA, 80% ACN

Conditioning

GL-Tip GC

Load/Apply Sample

Rinse

Elute

Equilibration

20ÕL of solution B  3,000g, 2min

20ÕL of solution A  3,000g, 2min
Replace the waste tube to a new waste tube

 3,000g, 5min

20ÕL of solution A  3,000g, 2min

20ÕL of solution B  3,000g, 2min

Desalted Sample
(Hydrophobic Peptides)

Desalted Sample
(Hydrophilic Peptides)

Mix these final sample solutions

Injection to LC-MS/MS
GL-Tip SDB/GC

Centrifuge Adaptor

Waste tube

Overview

15



GL-Tip SDB and GL -Tip GC

Ordering Information

GL-Tip SDB and GL -Tip GC

Å Centrifuge Adapter, 24 pcs/pk (Cat. No. 5010-21514) must be purchased once to use the GL-Tip SDB and GL-Tip 
GC desalting spin tips.

Å This centrifuge adapter is reusable.

Description Tip Volume Qty Cat. No.

GL-Tip SDB 200 ȉL 96 pcs 7820-11200 

GL-Tip GC 200 ȉL 96 pcs 7820-11201

Centrifuge Adapter - 24 pcs 5010-21514
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GL-Tip SCX and GL -Tip SDB -SCX

Spin Tips for Peptide Fractionation

GL-Tip SCX and GL -Tip SDB -SCX

GL-Tip SCX is packed with strong cation polymer (SCX) and GL-Tip SDB-SCX are packed with styrene divinylbenzene 
polymer (SDB) and strong cation polymer (SCX). GL-Tip SDB-SCX is packed in a two layer format consisting an SDB 
and SCX media. Undesalted peptide samples can be used in GL-Tip SDB-SCX as the first SDB layer can desalt the 
sample.

Sample Loading Capacity

Description GL-Tip SCX GL-Tip SDB -SCX

Sample Angiotensin и Angiotensin и

Tip Volume 200 ȉL 200 ȉL

Sample Loading Capacity 60 ȉg 60 ȉg

Comparison of Traditional Gradient Elution vs TFA Gradient Elution

A gradient elution using cation SCX media is commonly used in shotgun proteomics to fractionate peptide samples 
from complex samples such as cell or tissue extracts. The biggest challenge arises when identifying the same peptide 
from one fractionated peptide sample to another, which results in lowering efficiency. The newly developed TFA 
gradient elution method (patent applied) identifies more peptides without decreasing operation efficiency. 

Comparison of Efficiency between Traditional Gradient Elution vs TFA Gradient Elution
using DLD -1 Human Large Intestinal Cancer Cell derived Phosphopeptides
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Concentration in elution buffer

TFA (%)         0           1           2          3          3          4          0

0           0           0          0        100      500     500
Ammonium 

acetate (mM)

Fraction         1          2          3         4         5         6         7

14307
Traditional Gradient Elution using GL-Tip SDB-SCX NEW TFA Gradient Elution using GL-Tip SDB-SCX

As proven above, the newly developed TFA gradient 
elution identified 14307 peptides promising higher 

efficiency than the traditional gradient elution method.

n
o

n
 r

e
d

u
n
d

a
n
t 

p
h
o

s
p

h
o

p
e

p
ti
d

e
s

(Data provided from the National Institute of Biomedical Innovation, Dr. Jun Adachi)
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Comparison of Number of Quantified Peptides

Compared results between commercially available brand Gôs tip column. GL-Tip SCX recovered more peptides. The 
usage of the newly developed TFA gradient elution method provide less chance of identifying the same peptide from 
one fractionated sample peptide to another resulting in higher efficiency.

GL-Tip SCX and GL -Tip SDB -SCX
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Sample/Procedure: 
Trypsin digestion of HeLa cell lysate 25 µg 
each were fractionated and 40% of the 
recovered sample were identified via LTQ-
Orbitrap XL, 45 minutes gradient using 
Maxquant 1.5.1.2, uniprot human 
database.

Number of Identified Non Redundant Peptides

Fractions 1 2 3 4 5 6 7 total

GL-Tip SCX 1996 1839 1684 1491 1311 1196 847 6085

Brand G 1552 1397 1004 1032 890 676 179 4704

(Data provided from the National Institute of Biomedical Innovation, Dr. Jun Adachi)

Ordering Information

GL-Tip SCX and GL -Tip SDB -SCX

Å Centrifuge Adapter, 24 pcs/pk (Cat. No. 5010-21514) must be purchased once to use the GL-Tip SCX and GL-Tip 
SDB-SCX peptide fractionation spin tips.

Å This centrifuge adapter is reusable.

Description Tip Volume Qty Cat. No.

GL-Tip SCX 200 ȉL 96 pcs 7510-11203 

GL-Tip SDB-SCX 200 ȉL 96 pcs 7510-11202

Centrifuge Adapter - 24 pcs 5010-21514

Centrifuge Adapter for 96-Well Plate - 1/pk 5010-21341

Centrifuge Adapter for 96-Well Plate - 2 pcs 5010-21343
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Optimized for Identification of Peptides/Proteins for Proteome Research

MonoCap HighResolution 2000 Series

MonoCap HighResolution 2000 is a 2 meter length monolithic silica capillary column which is designed for identifying 
extremely high number of peptides/proteins for proteome research via LC -MS/MS.

GL Sciencesô MonoCap capillary columns, created synthetically via sol-gel method, and an octadecyl silane chemically 
bonded, has a very uniform three dimensional structure that shows excellent reproducibility from batch -to-batch.
The solid structure of GL Sciencesô monolithic silica eliminates the need for frits or filters at the ends of the column, 
thereby reducing dead volume that might otherwise lead to band broadening or sample recovery.
The high porosity of our monolithic silica allows high flow rates to be used without loss of resolution or creation of high 
operating pressure. An optimized balance of through-pores and meso-pores provides the critically important 
combination of efficiency, separation speed, large volume sample-loading, and small volume sample-recovery.

MonoCap HighResolution provide extremely high efficiency, delivering over 200,000 plates for a 2,000 mm length 
column. The MonoCap HighResolution Ultra type deliver over 300,000 plates.

MonoCap HighResolution 2000 Series

Physical Properties

Product Description Bonded Phase Meso-pore End-capping
Max. 

Operating Pressure

MonoCapC18 HighResolution2000 Octadecyl Groups 15 nm Yes 35 MPa

MonoCapC18 HighResolutionUltra 2000 Octadecyl Groups 11 nm Yes 35 MPa

MonoCapHILIC-UP HighResolution2000 Ureidopropyl Groups 12 nm None 35 MPa

Meso-pores

Through-pores

Bimodal Pore Structure of MonoCap
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Discover New Peptides/Proteins

MonoCap HighResolution 2000 Series

As proven below, MonoCap C18 HighResolution 2000 mm length column identifies simply more peptides/proteins 
compared to those traditional particle packed capillary HPLC columns. 

MS LTQ-Orbitrap XL (Mascot Search)
Sample: THP-1 Cell Lysate Tryptic Digest, 5 ȉg

Column Name
Number of Identified Proteins 

in average
Analysis Time

MonoCap C18 HighResolution 2000
0.1 mm I.D. x 2000 mm

2,087     
(2013, 2116, 2131)

10 Hours

Particle packed column
0.1 mm I.D. x 150 mm

680
(685, 679, 675)

2 Hours

180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600160140120100806040200

[1] MonoCap C18 HighResolution 2000 (2000 mm x 0.1 mm I.D.)

Time (min)

[2] Particle Packed column (3 ȉm , 150 mm x 0.075 mm I.D.)

Time (min)

Conditions
System          
Column 

Trap column  
Eluent

: GLS Capillary HPLC system
: [1] MonoCap C18 High Resolution 2000 (2000 mm x 0.1 mm I.D)
: [2] Particle packed column (3 ȉm, 150 mm x 0.075 mm I.D.)
: MonoCap C18 Trap Column (50 mm x 0.075 mm I.D.)
: A) 0.1 %HCOOH in CH3CN   

B) 0.1 %HCOOH in H2O
[1] A / B = 10 / 90 - 600 min - 45 / 55 
[2] A / B = 10 / 90 - 180 min - 45 / 55 

: [1] 0.5 ȉL/min
[2] 0.3 ȉL/min
: 5 ȉL 
: MS (TIC m / z  500 -1500)
: Tryptic digest of proteins

Flow Rate

Injection Vol.
Detection
Sample     

are analytes having the same molecular weight
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