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Introduction

The tripeptide CHO-1-Met-1-Leu-1-Phe-OH is known to induce chemotaxis
and selective release of lysosomal enzymes in neutrophils. The extended 8-sheet
conformation has been proposed as the receptor-bound conformation from
spectroscopic analyses in solution. More recently, the X-ray diffraction structure
of the bioactive derivative CHO-1.-Met-1-Leu-1.-Phe-OMe indicated the preference
of the tripeptide for an "open’ folded conformation in the crystal state, helical
at the central Leu residue but extended at the terminal Met and Phe residues.
Inm this communication, we describe the results of a systematic, detailed biological
study (using the release of the neutrophil granule enzyme B-glucosaminidase)
and conformation analysis (using X-ray diffraction and "H NMR) of the tripeptide
CHO-1-Met-X xx-1 -Pie-OMe (Xxx = Aub, Acwe, Acee, Acye, and Ac.c) and their
Boc-protected synthetic precursors as well. The a-amino acuds dialkviated at
the a-carbon listed above are known to be conformationally restricted and to
favor strongly intramolecularly H-bonded forms of the 8-bend tyvpe.

Results and Discussion

The AMo-formylated Acsc, Ac.c, and Ac.c analogs are approximately 2-, 3,
and 7-fold more active than the prototvpical CHO-1-Met-i-Leu-i -Phe-OH
(ED:y=1.3-3.5= 10-1"), Conversely, the Aib and Acw analogs are 4- and 130-
fold less active, respectively. Thus, i general, the conformational restrictions
in the CHO-L-Met-Xxx-1 -Phe-OMe peptides are compatible with guite high
activity. In addition, the acuviy increases as the hvdrophohic pocket in the
receptor for position 2 is more completely occupicd. In the Ne-Boc-protecied
tripeptides. a marked fall in activity is observed.
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Our crystal-stine X-ray dilfraction analysis indicates that the peptide hackbone
of Boc-t -Met-Xxx-1 -Phe-OMe (Xxx = Aib and Acw) adopts a 8-bend confor-
mation at the -1 -Met-Xxx- sequence stabilized by an intramolecular 11-bond
between the Phe NH and the Boe C =0 groups. The &4 values for the 1-
Met and Xxx residucs are in reasonable agreement with those expected lor a
type-11 B-bend contormation. The 1-Phe residue 15 semi-extended. The only
relevant conlormational difference between the two struetures is found in the
1-Met side-chan dsposinon, (0 nog )b the Aaboinipeptide wlale (¢ ¢')
the Acsc analog.

The involvement of the C-terminal (Phe) NH group of the tripeptides in
mtramolecular H-bonding in CDCl,y solution (concn. 2= 10+ M) was determined
an the basis of the modest vanation in chemical shifr experienced upon addition
of DMS0 o the CIDCly solution. Conversely, the behavior of the NH resonances
of the Met and Xxx residucs strongly favors the conclusion that these NH groups
are solvent-accessible. In the different NOE spectra, obtained by irradiation of
gither the Xxx NH or the Met C*H resonance, significant intensity enhancemenits
are observed on the Met CH and Xxx NH resonances, respectively. These findings
support the view that in CDCl, solution these peptides are folded in an
intramaolecularly H-bonded tvpe-11 f-bend conformation, as observed in the
crystal state.

Our results establish that the conformationally restnicted. #-bend forming
formvl-methionyl tripeptides incorpofating, at position 2, an e-carbon dialkyl-
ated residuc, are able to induce granule enzyme secretion from rabbit peritoneal
neutrophils. Therefore, this type of folded conformation may allow highly
favorable interaction with the neutrophil formylpeptide receptor. The significant
enhancements in activity observed by an increase of the bulkiness of the side
chain of central residue indicates that peptide-receptor interactions involving
this speciic site are important modulators of Biological ellects.

Evidence tor the tendeney of the highly active CHO-=1 -Met-1 -Leu-1 -Phe-0OH
and 1ts methvl ester o adopt the type-11 g-bend conformation has not been
found so far, either in the crvstal state or in solution. In this connection, the
possibility that the interacton of the formylpeptides with their neutrophil receptor
involves either multiple sites or an induced-fit mechanism is one that cannot
be ignored in view of the present findings and of the published results.
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