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Applications of Ti-SBA-15 mesoporous material in high
performance enrichment of phosphopeptides
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Analytical Chemistry Chinese Academy of Sciences Dalian 116023 China

Abstract A titanium-incorporated SBA-15mesoporous material Ti-SBA-15 was synthesized
via the co-condensation of tetraethyl orthosilicate @ TEOS and tetrabutyl titanate using
surfactant P123 as the template. Due to the existence of Ti in the framework of SBA-15 the
synthesized Ti-SBA-15 was applied as the selective adsorbent of phosphopeptides from the com-
plex tryptic digest of B-casein. The matrix assisted laser desorption/ionization time of flight
mass spectrometry MALDI-TOF MS analysis showed that the phosphopeptides of gB-casein
digest could be selectively enriched by the Ti-SBA-15 with Ti/Si molar ratio of 0,08~ even under
the interference of bovine serum albumin BSA with the molar ratio of 3-casein to BSA up to
1:100. It can be concluded that the Ti-SBA-15 showed the  specific adsorption toward the
phosphorylated peptides which provides great’ potential 'in the specific capture of
phosphopeptides.
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1.2.2 Ti-SBA-15
Ti Ti-SBA-15 10 mg Ti-SBA-15 1 mL
50% ACN
MALDI-TOF MS Ti- 6% TFA 10 min 10 500
SBA-15 r/min 13500 g 10 min
I mL 50% ACN 6% TFA
10 mg/L
1 1.2.3
1.1 B- BSA 8
Autoflex MALDI-TOF MS mol/L 100 mmol/L pH
Bruker Daltonics 8.3 10 pmol/L 1 mL
- - 10 wL 1 mol/L DTT 37 C
P123 EO,,PO,,EO,, BASF 2.5h 50 wmol IAA
HAc NaAc 0.5h 100
TEOS mmol/L 4 m B-
Ti O-n-Bu , Alfa-Aesar BSA :m =251
37 C 16 h 0.5%
B- B-casein trypsin -30.C
BSA 2 5- 2 5-DHB 1.2.4
Sigma-Aldrich B- BSA 50%
DTT TAA Bio- ACN 6% TFA 1 pmol/pL
Rad ACN TFA 1 nL 50 uL.  Ti-SBA-15 30
Merck Millipore Milli- min 10 500 r/min 13500 g 10
Q min 150 pL
1.2 50% ACN 6% TFA 500 mmol/L NaCl
1.2.1 Ti-SBA-15 . 5 min 10 500 r/min 13500 g
10 mL 8.53 g 3 mmol 10 min
Ti O-n-Bu , -73.06g 3 mmol 150 puL 50% ACN  0.1% TFA
5 min 10500 r/min 13 500 g
Ti O-n-Bu ; acac 1.00 g P123 10 min 25 pL
1.69 g 28 mL HAc-NaAc 0.52 10% 10 min 10 500 r/min
mol/L HAc 0.27 mol/L NaAc pH 4.4 13500 g 10 min
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Fig. 1 MALDI-TOF MS spectra of g-casein digests a B-casein digests enriched by Ti-SBA-15 Ti/Si mo-
without and with enrichment by Ti-SBA-15 with lar ratio of 0. 08 with different volumes of the in-
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0.08 incubation solution 50 pL Incubation solution volumes a. 25 pL b. 50 pL c. 100 pL.
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Fig. 3 MALDI-TOF MS spectra of phosphopeptides

enriched from
fmol/pL and

digests by Ti-SBA-15

0.08

500 fmol/pL b 100
10 fmol/pL of B-casein
Ti/Si molar ratio of

of B-casein and BSA a without and b ¢
with enrichment by Ti-SBA-15 Ti/Si molar ra-
tio of 0. 08

The digest mixtures of g-casein and BSA a and b. n g-

casein :n BSA =1:50 c. m B-casein :n BSA =1:100.
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