
Appendix Figure 1 Selectivity assessment of the employed Benzamidine-Sepharose 

affinity chromatography  

Chromatogram (a) shows fractionation of components in a mixture of model 

proteins. SDS-PAGE (b) with subsequent component identification, using proteomic 

procedures, confirmed the selective retention of (the serine protease) bovine 

trypsinogen and the exclusion of horse myoglobin using the employed mobile phase 

buffer system. 

 

 



 

 

 

 

 

 

 

 

 

 

 

Appendix Figure 2    FP in trypsin units/mg protein  in 36 IBS-D patients compared 

to 9 healthy controls showing wide variability in IBS-D values which were 

significantly  greater than controls, p=0.038 
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Appendix Table 1 Comparison of included and excluded IBS-D patients 

 Gender 

M/F 

Age years  

Mean (SEM) 

Bowel 

movements/day 

Median (IQR) 

Anxiety 

HADS 

Mean (SEM) 

79 with 

complete 

data 

21/56 40.8(1.5) 2.3(1.2-3.4)  10.0(0.6) 

49 excluded  15/34 41.8(1.5) 2.6(1.8-4.1) 10.0(0.3) 

 

Legend to Table 1 appendix 

There were no significant differences between the groups for any parameter. 

Appendix Table 2: Summary of protein structure data determined from the 

proteomic analysis of Benzamidine-Sepharose enriched proteins, using tandem 
mass-spectrometry 

 

Name Sequence coverage Number of 

peptides 

MOWSE 

score 

 

Human Pancreatric 

Alpha-amylase 2A 

 

60 2012 



Human Alpha-
amylase 2B 

 

43 1636 

Human Trypsin-1 
(Trypsinogen I) 

 

20 526 

 

Human Trypsin-2 

(Trypsinogen II) 

 

24 617 



Human Trypsin-3/4 

(Trypsinogen III/IV) 

 

8 275 

Human 

Chymotrypsin-like 

elastase family 

member 3B 

 

13 393 

Human 

Carboxypeptidase 

B 

 

5 155 

Human Alpha-1-

antitrypsin 

 

5 173 

 

 

Appendix Table 2 shows a summary of the proteomics results derived from Swiss-

Prot database interrogated MASCOT search engine reports. Total precursor and 
product ion mass-spectrometry data derived from analyses of trypsinolytic peptides 
of components excised from SDS-PAGE gel profiles of Benzamidine-Sepharose 

enriched fractions of patient faeces extracts. The eight most abundant components 
are listed and the primary sequence detected is shown in bold red, together with 

the number of peptide identifications with statistically significant scores and the 
total molecular weight search engine (MOWSE) scores obtained for the 
components. 



Appendix Figure 3: 

Multiple sequence alignment of various trypsin sequences 

 

 

TRY1_HUMAN      ----------------------------------------------MNPLLIL------- 

TRY2_HUMAN      ----------------------------------------------MNLLLIL------- 

TRY3_HUMAN      MCGPDDRCPARWPGPGRAVKCGKGLAAARPGRVERGGAQRGGAGLELHPLLGGRTWRAAR 

TRYP_PIG        ------------------------------------------------------------ 

                                                                             

 

TRY1_HUMAN      ----TFVAAALAAPFDDDDKIVGGYNCEENSVPYQVSLNSGYHFCGGSLINEQWVVSAGH 

TRY2_HUMAN      ----TFVAAAVAAPFDDDDKIVGGYICEENSVPYQVSLNSGYHFCGGSLISEQWVVSAGH 

TRY3_HUMAN      DADGCEALGTVAVPFDDDDKIVGGYTCEENSLPYQVSLNSGSHFCGGSLISEQWVVSAAH 

TRYP_PIG        ------------FPTDDDDKIVGGYTCAANSIPYQVSLNSGSHFCGGSLINSQWVVSAAH 

                             * ********** *  **:********* ********..******.* 

 

TRY1_HUMAN      CYKSRIQVRLGEHNIEVLEGNEQFINAAKIIRHPQYDRKTLNNDIMLIKLSSRAVINARV 

TRY2_HUMAN      CYKSRIQVRLGEHNIEVLEGNEQFINAAKIIRHPKYNSRTLDNDILLIKLSSPAVINSRV 

TRY3_HUMAN      CYKTRIQVRLGEHNIKVLEGNEQFINAAKIIRHPKYNRDTLDNDIMLIKLSSPAVINARV 

TRYP_PIG        CYKSRIQVRLGEHNIDVLEGNEQFINAAKIITHPNFNGNTLDNDIMLIKLSSPATLNSRV 

                ***:***********.*************** **:::  **:***:****** *.:*:** 

 

TRY1_HUMAN      STISLPTAPPATGTKCLISGWGNTASSGADYPDELQCLDAPVLSQAKCEASYPGKITSNM 

TRY2_HUMAN      SAISLPTAPPAAGTESLISGWGNTLSSGADYPDELQCLDAPVLSQAECEASYPGKITNNM 

TRY3_HUMAN      STISLPTTPPAAGTECLISGWGNTLSFGADYPDELKCLDAPVLTQAECKASYPGKITNSM 

TRYP_PIG        ATVSLPRSCAAAGTECLISGWGNTKSSGSSYPSLLQCLKAPVLSDSSCKSSYPGQITGNM 

                :::*** :  *:**:.******** * *:.**. *:**.****:::.*::****:** .* 

 

TRY1_HUMAN      FCVGFLEGGKDSCQGDSGGPVVCNGQLQGVVSWGDGCAQKNKPGVYTKVYNYVKWIKNTI 

TRY2_HUMAN      FCVGFLEGGKDSCQGDSGGPVVSNGELQGIVSWGYGCAQKNRPGVYTKVYNYVDWIKDTI 

TRY3_HUMAN      FCVGFLEGGKDSCQRDSGGPVVCNGQLQGVVSWGHGCAWKNRPGVYTKVYNYVDWIKDTI 

TRYP_PIG        ICVGFLEGGKDSCQGDSGGPVVCNGQLQGIVSWGYGCAQKNKPGVYTKVCNYVNWIQQTI 

                :************* *******.**:***:**** *** **:******* ***.**::** 



 

TRY1_HUMAN      AANS 

TRY2_HUMAN      AANS 

TRY3_HUMAN      AANS 

TRYP_PIG        AAN- 

                ***  

 

 

 

Multiple sequence alignment (CLUSTAL Omega) of human trypsin sequences (TRY1-

TRY3) and porcine trypsin (TRYP_PIG). Asterisks indicate conserved residues in all 

sequences. Peptides identified by LC-MS/MS analysis of purified Benzamidine-

Sepharose enriched components from faecal extracts are highlighted in red. Parent 

protein sequences from SWISS-PROT; data for TRYP_PIG represents peptides 

derived from the sequencing grade trypsin used as part of the proteomic 

identification i.e. exogenous to the purified fractions. Unique peptide sequences 

exclusively found in only one of the trypsin sequences are underlined. Shaded 

residues denote tryptic cleavage sites. Note that none of the peptide sequences 

identified for TRYP_PIG were common to the human sequences, and vice versa. 

Further, for each of the human trypsin sequences unique peptides could be 

identified. 

 



Appendix Figure 4: 

Multiple sequence alignment of various human trypsin and tryptase sequences  

 

TRY1_HUMAN       ---------------------------------------------------------MNP 

TRY2_HUMAN       ---------------------------------------------------------MNL 

TRY3_HUMAN       MCGPDDRCPARWPGPGRAVKCGKGLAAARPGRVERGGAQRGGAGLELHPLLGGRTWRAAR 

TRYB1_HUMAN      ------------------------------------------------------MLNLLL 

TRYB2_HUMAN      -----------------------------------------------MLLLAPQMLNLLL 

TRYD_HUMAN       -----------------------------------------------MLLLAPQMLSLLL 

                                                                              

 

TRY1_HUMAN       LLILTFVAAALAAPFD----DDDKIVGGYNCEENSVPYQVSLNSG----YHFCGGSLINE 

TRY2_HUMAN       LLILTFVAAAVAAPFD----DDDKIVGGYICEENSVPYQVSLNSG----YHFCGGSLISE 

TRY3_HUMAN       DADGCEALGTVAVPFD----DDDKIVGGYTCEENSLPYQVSLNSG----SHFCGGSLISE 

TRYB1_HUMAN      LALPVLASRAYAAPAPGQALQRVGIVGGQEAPRSKWPWQVSLRVHGPYWMHFCGGSLIHP 

TRYB2_HUMAN      LALPVLASRAYAAPAPGQALQRVGIVGGQEAPRSKWPWQVSLRVHGPYWMHFCGGSLIHP 

TRYD_HUMAN       LALPVLASPAYVAPAPGQALQQTGIVGGQEAPRSKWPWQVSLRVRGPYWMHFCGGSLIHP 

                       .  : ..*      :   ****  . ... *:****.       ********   

 

TRY1_HUMAN       QWVVSAGHCYKSRIQVRLG---EHNIEVLEGNEQFINAAKIIRHPQYDRKTLNNDIMLIK 

TRY2_HUMAN       QWVVSAGHCYKSRIQVRLG---EHNIEVLEGNEQFINAAKIIRHPKYNSRTLDNDILLIK 

TRY3_HUMAN       QWVVSAAHCYKTRIQVRLG---EHNIKVLEGNEQFINAAKIIRHPKYNRDTLDNDIMLIK 

TRYB1_HUMAN      QWVLTAAHCVGPDVKDLAALRVQLREQHLYYQDQLLPVSRIIVHPQFYTAQIGADIALLE 

TRYB2_HUMAN      QWVLTAAHCVGPDVKDLAALRVQLREQHLYYQDQLLPVSRIIVHPQFYTAQIGADIALLE 

TRYD_HUMAN       QWVLTAAHCVEPDIKDLAALRVQLREQHLYYQDQLLPVSRIIVHPQFYIIQTGADIALLE 

                 ***::*.**  . ::   .   : . : *  ::*:: .::** **::     . ** *:: 

 

TRY1_HUMAN       LSSRAVINARVSTISLPTAPP--ATGTKCLISGWGNTASSG-ADYPDELQCLDAPVLSQA 

TRY2_HUMAN       LSSPAVINSRVSAISLPTAPP--AAGTESLISGWGNTLSSG-ADYPDELQCLDAPVLSQA 

TRY3_HUMAN       LSSPAVINARVSTISLPTTPP--AAGTECLISGWGNTLSFG-ADYPDELKCLDAPVLTQA 

TRYB1_HUMAN      LEEPVNVSSHVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQVKVPIMENH 

TRYB2_HUMAN      LEEPVKVSSHVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQVKVPIMENH 



TRYD_HUMAN       LEEPVNISSHIHTVTLPPASETFPPGMPCWVTGWGDVDNNVHLPPPYPLKEVEVPVVENH 

                 *.. . :.::: :::**.:.   ..*  . ::***:. .      *  *: :..*:: :  

 

TRY1_HUMAN       KCEASYPG---------KITSNMFCVGFLEGGKDSCQGDSGGPVVCNGQ----LQGVVSW 

TRY2_HUMAN       ECEASYPG---------KITNNMFCVGFLEGGKDSCQGDSGGPVVSNGE----LQGIVSW 

TRY3_HUMAN       ECKASYPG---------KITNSMFCVGFLEGGKDSCQRDSGGPVVCNGQ----LQGVVSW 

TRYB1_HUMAN      ICDAKYHLGAYTGDDVRIVRDDMLCAGNTR--RDSCQGDSGGPLVCKVNGTWLQAGVVSW 

TRYB2_HUMAN      ICDAKYHLGAYTGDDVRIVRDDMLCAGNTR--RDSCQGDSGGPLVCKVNGTWLQAGVVSW 

TRYD_HUMAN       LCNAEYHTGLHTGHSFQIVRDDMLCAGSEN--HDSCQGDSGGPLVCKVNGT--------- 

                  *.*.*            : ..*:*.*  .  :**** *****:*.: :            

 

TRY1_HUMAN       GDGCAQKNKPGVYTKVYNYVKWIKNTIAANS 

TRY2_HUMAN       GYGCAQKNRPGVYTKVYNYVDWIKDTIAANS 

TRY3_HUMAN       GHGCAWKNRPGVYTKVYNYVDWIKDTIAANS 

TRYB1_HUMAN      GEGCAQPNRPGIYTRVTYYLDWIHHYVPKKP 

TRYB2_HUMAN      GEGCAQPNRPGIYTRVTYYLDWIHHYVPKKP 

TRYD_HUMAN       ------------------------------- 

 

 

Multiple sequence alignment (CLUSTAL Omega) of human trypsin sequences (TRY1-

TRY3) and human tryptases beta1, beta2 and delta (TRYB1_HUMAN, 

TRYB2_HUMAN and TRYD_HUMAN). Asterisks indicate conserved residues in all 

sequences. Peptides identified by LC-MS/MS analysis of purified Benzamidine-

Sepharose enriched components from faecal extracts are highlighted in red. Note 

that none of the peptide sequences identified for the human trypsin sequences are 

present in tryptase alpha/beta-1, tryptase beta-2 or tryptase delta. 


