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Introduction
Porous Graphitized Carbon Columns for the Separation of Glycan Isomers Concanavalin-A modified CMD Columns for the Enrichment of
Biological macromolecules such as proteins contain a number of Glycosylated Peptides
chemical properties which can be targeted by changing the column Protein glycosylation is a important and Conditions:
peptldes are utilized to separa’ge samples Qn C18 reversed phas.e biochemistry. The demands on LC columns Samp|e; O|igosaccharides from rat small intestine silica coated with carboxymethylateq dext.relan (CMD). CMD CHQCHQ-N=C=N-(CH2),-I£F-CHB
columns or the number of basic amino acids per molecule to bind to are unique in terms of selectivity because of mucin (MUC2) isolated by 1D SDS PAGE a”owihthe e?d'userfto attaih.la”y b'gs‘)e;'.f'? "9aTd o 2 ¥ &4 Mobile phase: 50mM phosphate
strong cation exchangers. More specifically, IMAC columns loaded with the chemistry of the analyte as well as its Injection Volume: ~ 10uL ion:rtﬁobiﬁzseué :rf‘;ytrzat‘i’f’r‘egcfo':’;'r’lasjrfacg"r;yofj‘i’ﬂucr:t?ozr " EDC kE)uff?[)pH 6-5|
Fe(lll) can be used to target protein phosphorylahon. complex isomeric nature. Flow rate: 0.6 pL/min using EDC and NHS is very fast and can be performed with l H-CI l\/?:lielz srtaotéekcsoo?ur?igns.
On the other end of the specificity scale are the affinity columns, Mobile phase A:  10mM ammonium carbonate any HPLC autosampler for reagent delivery. CHCH;- NH-G=N~(CHj~NECH, 4 mg/mL EDC in mobile phase
which use biospecific recognition as means of separation. An example Mobile phase B:  methanol ons for the affinity surification of dlveasl . RO CH,  6mg/mL NHS in mobile phase
given is the enrichment of glycosylated peptides by a lectin (Con-A) E=elEn 0-30% B in 60 minutes ggpﬂdggﬂze%sg :tl'sf;'ji zﬁg“ega“o” of glycosylated peptides o lgmggt ';?ﬁ;‘f&(;;“.ﬁ?':ﬁ ?:;Sﬁe
modified trap column and specific elution with a competitive substrate. Column format: _ lo&)ﬁo phase
Isolated glycans can then be analysed with a porous graphitized Lenagth 50 100 and 150mm ¢ Lo al— 26l b1— 3GloNAG -. Mobile phase: 50mM phosphate buffer pH = 5.6 OH NHS
b gly hich sh y bili P grap | . 9 ! 1 e » FucaTT2GaIbTTICIENA b1, [M-HJ: 1244 with 20mM each of Ca2+, Mg2+ and Mn2+ Just prior to the immobilization
carbon column which shows a unique ability to separate structura ID: 75, 150, 300 and 530pm 6x10 o | S RT:  73.38 &0 R i e 5
isoforms of branched oligo-saccharides. Packing: 3 e Fuo a1—2Gal b1—3GiNAG 1 S/N: 32 Equilibrate Con-A modified column e '
porous graphitized carbon = Zho g F waescrg tcrgﬁjtrig :igest sampole Ry © Ejelcj 8.“Lf°f EDBE{)NHSI%t |O\|N fIO\;v rate
R 2 4x 104 o w5 || [hoos = ; min for a m ID column
Features of the ProteCol Range of Columns and ST 250 %4 ’ o - 1&00 . A e [M-H]: 1244 Elute trapped glycopeptides with 10 mg/mL ° Wzsh column "
Accessories : aGalNAcol RT 76.35 methyl-a-D-mannopyranoside H,N Inject ligand at low flow rate
§ Fuc a1—2Gal b1—4GIcNAc 2! S/N 98 Collect eluate Wash column
2x 104 Analyze on C18 column Inject ethanolamine at low flow rate
* Integrated connection tubing \{* proteome . Fuc a1 264l b1—4GieNAC |, [M-H]: 1244 RYCEH Wash column
HH ; - A o] N '
* Smooth fused silica internal surfaces & SYS tems N O ‘ Jgeanred RT: 81.87 ©
e Zero - volume connections " 50 60 70 % Fuc al— 2Gal b1—4GIcNAc 21 S/N: 26
» Robust 1/32" capillaries of PEEKsil (PEEK s = e '
-C p Bovine Muscle Tissue Digest Frecton bound to Cor
coated fused silica) 0
Capillary C8 and C18 Columns for the Routine Analysis of Peptides and Proteins Hydrophilic Hydrophobic
1/‘5- ”15“3?;35\%31@! ProteCol Columns e w MONASH T s s 1000A 150 - Ovalbumin S
w‘sz“ Fused ilica PEEC i 1 P PRI ls/lf)g:'lznl;ha?;eAc:oo-.s% fiTr;wic acid in wat?rmx . v
. [ - n}_} W ) Whole protein separation of Mobile Phase B: 0.0_9% formic acid in acetonitrile 10
! 1 mouse liver membrane Flow rate: 5.0 pL/min .
Packing  Polyimide ‘ proteins Temperature: 89 C
bl ouble e (AOHUPO - MPI standard) | Sradientorofile._Time __%f ° p z - -
’’’’’’ ferrule 3 2 20 " " © © ’ Relem\onzsume [m\mj?es] © 50 ” “ Rentention time [min]
;‘§ ;8 Reversed phase analysis of the total tryptic digest of a bovine Reversed phase analysis of the Con-A eluate.

Column Formats: muscle tissue
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Length: 5, 10, 50, 100 and 150mm

IDs: 75, 150, 300 and 530um

Packing material: 3pm/300A; C4, C8 and C18
3um/10004; C8

IDA-IMAC Columns for the Enrichment of Phosphorylated Peptides

Protein Phosphorylation

) Proteins can b.e phosphowlated by addlng 3 phosphate IMAC phosphopeptide enrichment procedure
Lo group to a serine, threonine or tyrosine residue
=> Activation or deactivation of enzymes Step  Solution Volume  Comment
i Tryptic digest of a monoclonal antibody zz g;::lr?rea?qﬁkzﬁr?; ransportation 1 23 r;’\SA EDTA, 1M NaCl, 25 pL Stripping column
: The affinity of phosphate for certain metal ions can be 5 HPLC‘ deH.0 100l
Column: 100mm x 300um ID ; B p ; ; . = ; it tilized t ich phosphorylated protei tid grade f, H
Phase: C18 3um 300A Basic Amino Acids Solid, Overlapping Spheres: Post-translational Modifications utilized to enrich phosphorylated proteins or peptides
/M Sample: 100ng monoclonal antibody digest 3 01 %HAC 25 4L
Mobile Phase A: 0.1% TFA . .
N £ 0.1% TFA in 80%ACCN - . TS 4 100 mM FeCly 50 pL Cation charging
racint: 60 i 0348 5 100% 0 - . olumn Speci : 5 0.4 9% HA 25 UL
SCX Trap/Pre Columns for First Dimension : SR "
A3 M DPIT E . t :_Sﬂgth. 550r115%mg100 530 6 Sample variable  Flow-through collected
u Xperiments 0 150, or >30pm . .
P Connection Tubing: 2 x 70mm; 25 or 50um ID; 1/32" 0D 7 01 % HAC 25pL Wash fraction
X - Tubing material: PEEKsil (PEEK coated fused silica) 8 %gc;’ﬁ’mﬁ/lce’\}ggil”"e' T9%HAC 550 Wash fraction
Column format: SCX separation of BSA digest Packing: Imino diacetic acid (IDA) modified
Length: Sor 10 mm silica; 3pm particle size; 300A pore 9 0.1 %HAc 25pL  Wash fraction
" Ie. i ) size 10 50 mM K,HPO 20pL  Eluted material collected
g " P ID’s: 75:1 50, 3.00 or 530Um. 120 Column: 10mm x 300um ID Suitable metal ions:  Fe(lll), Ga(lll) or Zr(IV) —
e - Packing material: strong cation | ., Gradient: 0 o 100m amm. acetate
15 20 25 30 35 40 45 50| exchanger, 5“m/3 OOA 80 Flow re_zte:.6 HU/min e ol
. Detection: 230nm UV \ _-\'.‘. proteome
Integrated 70mm connection % R
. . . —, systems
tubing on each side to fit w© D it eissma et
standard valve arrangements. » i
Summary: R
Biological samples are so complex in their composition and in their range of concentrations, that utilizing R A
specific affinities to enrich a target group of analytes or to remove unwanted sample components becomes Al ‘ Al byl . Y W
almost imperative. Especially when analyzing post-translational modifications there are columns available, e - T _ S
. . . L. . RPLC-MS of ovalbumin digest spiked with RPLC-MS of the fraction bound to the RPLC-MS of the non-retained fraction
which show a much higher specificity and better selectivity than standard reversed phase material. two phosphopeptides (denoted p1 and p2) VIR Bl e T Sl e
Furthermore, columns like the carboxymethylated dextran coated CMD column allow the user to tailor the at ratio 5:1 phosphopetide comes from Ovalbumin
surface specificity by immobilizing specific ligands and open up a range of affinity media which would other- _ _ _
wise not be commercially viable. There are yet more chemistries feasible and will be developed in the near Possible configuration of a 2D-LC Acknowledgements:
future to increase the number of options available to the analyst. setup with desalting column Dr. Tzong Hsien Lee, Monash University,
for the whole protein separation of
mouse liver membrane proteins. SGE Analytical Science Www.sge.com

Proteome Systems Ltd for their applications
on the IMAC- and the Carbon columns.
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