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Objective

The MUC-1 mucin is a heavily glycosylated transmembrane The purpose of this study is to successfully synthesize a2 rom e o 311 .o

protein found on the apical surface of the epithelial cells that all peptide epitopes based on the sequence

contains a short cytoplasmic end and a long extracellular GVTSAPD. The 6% position, proline residue was

domain consisting of multiple 20-amino acid tandem repeat substituted with unnatural amino acids; GABA, beta-

domains. In tumor cells, mucl mucin has an alteration of the Ala, ISN, PHG and D-PHG. The STD-NMR PHGGAR

glyco chains, which makes it no longer restricted to the apical technique is then used to study the binding of mouse ) i ny!

surface of the membrane and covers the entire cell surface. This monoclonal antibody with the synthesized peptide A\ I‘SNﬁvl Guas, ISNg1 AsB, Tyy |

study focusses on synthesizing mucin peptide epitopes that can epitopes. Mucin peptides that have binding ability to P P “# IsNoal, ISNga1 LW GABAga GABAGB ‘

possibly interact with the mucin monoclonal antibody. Three MUCI antibody may provide useful additional . . - . B T o B l |

mucin epitopes were synthesized based on the tandem repeat epitopes toward designing such agents. [ Y | ” ' | il

domain sequence GVTSAPD, with the proline residue W ) | W - T JT T

substituted with gamma-aminobutyric acid (GABA), D-o- . O " N i » ] “ | ‘ |

phenylglycine (D-PHG) and L-a-phenylglycine (PHG). The LC- <)o m L X MW} i W\f]/ £ Lt s o e e A i . " 1! J ”‘“ ]

MS displayed one single peak for GABA (63430730 andwo @)~ j T”AKT ! )j\ ™ T L T
o Now

separate peaks for D-PHG (682.3399u and 682.3331u), and

llzgg (6?123(;955 and 382'31314“)' 'I]];ftrwo separa.!.e peafks of Figure 2: Structure of GVTSAphgD with “Wang” resin Figure 8: STD'.NMR of Pe}‘ﬁ‘?e Wi‘h‘P 'HG with HED Figure 9: STD-NMR of peptide with ISN with mouse Figure 10: STD-NMR of peptide with GABA with
anc - EREm IS O it S CHl PrisD represented and drawn from Chemdraw. monoclonal antibody (blue) mixture. 'H NMR of peptide monoclonal antibody (blue) mixture. 'H NMR of peptide mouse monoclonal antibody (blue) mixture. 'H NMR

of L- and D-PHG. 2D proton NMR was used to confirm the (GVTSAphgD) in D0 (red). Labeled peaks represents ha and of peptide (GVTSAgabaD) in D,0 (red). Labeled
peptide sequence. Antibody-epitope binding studies showed that binding of PHG from STD-NMR. O o A [ DTy peke represents binding of GARA from STDNME.
the PHG derivatives can bind the antibody at the aromatic Meth dS inding of om - .
residues.

Peptide Synthesis: All peptides were synthesized by solid phase peptide Protons Assignments by 2D NMR (TOCSY

Introductio synthesis using FMOC-chemistry. The last amino acid is bonded to Wang resin i Y (D) Conclusions
beads. A fl Imethyl bonyl (FMOC) is al as the 2D total correlation spectroscopy (TOSCY) and rotating-frame
eads. A fluorenylmethyloxycarbonyl grou; is also present as the . y

MUCI mucin is an epithelial transmembrane glycoprotein which e pmlecﬁveygmupi Dz'ﬁng syzmgsis " e el overhauser spectroscopy (ROESY) were used to complete the The mucin peptides GABA, D-PHG, PHG, ISN and -
the extracellular domain exhibits a repeating 20 amino acid i ] o o it oG i e i il T H NMR assignments of the synthesized peptides. TOSCY and Alanine were successfully synthesized. Based on the
sequence (GVTSAPDTRPAPGSTAPPAH), which is also known ) ROESY were used to confirm structure of peptides. results of STD-NMR studies, the ISN, PHG, and GABA

process is then repeated for each addition of amino acid (4).

as the tandem repeat domain (1). In normal mucin proteins it is peptides bind to the mouse monoclonal antibody. Most

Highly/glycosylaiedlwith carboliydeates twitichaid in carrying in i T 0 51§N e t aromatic residues were found to bind but surprisingly
the normal cellular functions of MUC mucin, that includes cell- . o 1 : BEL e the non-aromatic GABA peptide was also able to bind
cell interaction, lubrication and protection of the cells surface of 3 4 T;zN H & atthe p l:lydfogen position ot." G{\BA. .PHG mostly

the epithelial surface. In tumor cells, MUC1 mucin has an & c 5. Tyt — S,NH sl?o\x.ls bmdufg at the ammat.u? ring. F?nally, ISN shows
alleratiorf of the glyco chains, which makes it no longer {eslricled 6. SyaNH bindings at six different posmons: T}-us sugg.es[s that the
to the apical surface of the membrane ﬂl:ld covers the entire cell N 7. Sya— AsNH mAb does not }?ave ab-solu!.e §p§clﬁclly and mdu-ced fit
surface. Cancer cells, such as adenocarcinomas overexpress ~ 8. AsaNH binding model is possible. It is important to continue to

MUCI with aberrant glycan chains which can cause a immune
response producing antibody against it. The tandem repeat domain
(TRD) has been studied extensively and tested as potential cancer
vaccines. In this study we specifically study the amino acid
sequence GVTSAPD (a section of the TRD) by replacing the
proline residue with various unnatural amino acids (2.3).

study more mucin peptides that could possibly bind to
mAb, which can be developed as antigens (vaccine)
against certain tumors.

9. Asa — GABAGNH
10. GABAGYNH

] 11. GABAGaNH
12. GABAGBNH
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Figure 3: Mechanism of activation step and addition of amino acid, used
Dii ine (DIPEA), i
tetramethyl uronium (HBTU) and hydroxybenzotriazole (HOBT) as
activators (4).
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Figure 6: peptide structure of GVTSAgabaD. Arrows correlates with 2D NMR of 4. Benoiton, N. Leo, Chemistry of peptide synthesis, CRC
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LC-MS Analysis: Chromatogram was acquired to characterized all synthesized peptide

Figure 1. Representation of a normal mucin protein (Green) fractions to determine whether the high intensity band is the actual peptide. Mass spectra
% N a P a was also used to obtain the masses of each peptide (not shown).
with the core protein consisting of tandem repeat domain Figure 4: EMOC removal mechanism, used piperidine to remove the B b cknowledgements
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transfer difference nuclear magnetic resonance (STD-NMR) two. Crude percent yield of all synthesized peptides along with purity are shown. . . . .
to determine whether the peptide epitopes are capable of Purity was calculated using chromatogram of figure 7. Figure 7: Chromatogram of mucin peptide with GABA. Masses were also computed and

binding. shown in table 1.



