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Suppl emrentary | nformati on:

General Methods. Analytical HPLC was carried out on a
Hewl ett Packard 1100 Chenstation with a Phenonmenex Prodigy
Cis 150x4.6mm colum (analytical flow 0.5m nmin?t). The
solvent gradient ran fromwater with 0.1% TFA to MeCN with
0.042% TFA over 20 mnutes. Seni-preparative HPLC was
performed on a HP1100 system equipped with a Phenonenex
Prodi gy Cis reverse phase colum (250x10.0mm flow rate 2.5
m mn?) eluting with water with 0.1% TFA to MCN with
0.042% TFA over 20 mnutes followed by 5 mnutes in MCN
with 0.042% TFA and then a further 5 mnutes to return to
wat er containing 0.1% TFA. Electrospray nmss spectra were
recorded on a VG Platform Quadrupole Electrospray
| oni sation mass spectroneter. MALDI spectra were recorded
on a Mcromass Tofspec 2E reflection matrix assisted |aser
desorption ionisation tinme of flight (MALD -TOF) nass
spectronmeter. The fluorescence neasurenents were recorded
using a Perkin El nmer Lum nescence Spectroneter LS50B. Resin

sanpl es were agitated by spinning on a bl ood-tube rotor.

Peptide coupling. A solution of Fnoc-amino acid (4
equi valents) and HOBt (4 equivalents) in DCM (0.2 - 0.3M
with enough DMF to conpletely dissolve was stirred at room
tenperature for 10 mnutes. DIC (4 equivalents) was then

added and the resulting solution stirred for a further 10



m nutes. The solution was then added to the resin (1
equi valent), preswllen in DCM and the reaction mxture
agitated. The solution was then drained and the resin
washed with DWVF (x3), DCM (x3), MeOH (x3) and Et,O0 (x3).
The coupling reactions were nonitored by a qualitative

ni nhydrin test.

Fnmoc deprotection. To the resin (preswollen in DCM was
added 20% piperidine in DV and the reaction mxture
agitated for 10 mnutes. The solution was then drai ned and
the piperidine treatnent repeated. Finally the resin was

washed with DMF (x3), DCM (x3), MeOH (x3) and Et,O (x3).

Sul fonated Cy5 dye NHS ester coupling. To the resin (1
equivalent), preswollen in DCM was added a solution of
sulfonated Cy5 dye NHS ester (1.5 -equivalents) and
triethylamne (1.4 equivalents) in DW (~0.03M. The
reaction mxture was agitated for 3 days. The sol ution was
drained and the resin washed with DVF x3, DCM x3, MeOH x3

and Et,0O x3.

Fl uorescene |sothiocyanate coupling. To the resin (1
equi valent), preswllen in DCM was added a solution of
fluorescein isothiocyanate isoner | (2 equivalents) and

triethylamne (2 equivalents) in DMV (~0.2M . The resulting



m xture was agitated overnight. The solution was then
drai ned and the resin washed with DM (x3), DCM (x3), MOH

(x3) and Et,0 (x3).

TFA cl eavage. The resin was swollen in DCM and treated with
50% TFA and 3% TIS in DCM for 45 minutes. The solution was
drai ned and the resin was washed wth the cl eavage cocktail

(x2).

HFI P cl eavage. To the resin (preswllen in DCM was added
30% HFIP in DCM and the reaction mxture allowed to stand
for 3 hours. The solution was drained and the resin washed

with DCM and MeOH (x2). The solvent was renoved in vacuo.

Purification of peptides. The crude peptides were dissol ved
in the mninum anmount of cleavage cocktail and added to
ice-cooled Et,O The mxture was centrifuged, the solvent
was renoved by decantation and the precipitate was washed
with Et,O (x2), before drying in vacuo. The precipitate was
then purified by RP-HPLC and the sanple Ilyophilized to

afford the pure peptides.

Single peptide 4. The peptide was preparded from 1, 4-
di am nobutane trityl PS resin (0.22g, 0.33mmol, | oading:

1.5mol g!). Each Frnoc amino acid (Fnoc-Lys(Boc)-OH, Fnoc-



Val - OH), Fnoc-Pro-OH, Fnoc-Al a-OH, Fnoc- Asp(JBu)-0H, Fnoc-
Al a- OH, Fnoc-Val -OH and Fnoc- Tyr ('Bu)-OH) was coupl ed over
3 hours according to the general protocol above and was
monitored by ninhydrin test wth the exception of the
coupling onto the proline residue which was nonitored by
the chloroanil test. The initial coupling was repeated 3
times and was followed by a capping step wth acetic
anhydride (10 equivalents) with catalytic pyridine in DCM
overnight. After each coupling a small anmount of resin was
cleaved with 50% TFA, 3% TIS in DCM and analyzed by HPLC
and ES-Ms. Followng the final peptide coupling the resin
(7.1my, 3.6pmol, theoretical |oading NH: 0.51mml g!) was
subjected to Fnoc deprotection. The fluorescent peptide
was then prepared by reaction of the peptide resin with the
sul fonated Cy5 dye NHS ester, TFA cl eavage and purification
as described above to afford peptide 4 (74% from 1, 4-
di am nobutane trityl resin) as a blue solid. HPLC (600nm:

6.8 mins; M5 (MALDI): 1571 (M.

Tris dendrimer peptide 5. Prepared from generation [1.0]
tris dendriner resin 2 (0.29g, 0.24mml NH,, theoretical
| oadi ng NH,: 0.84nmol g!) according to the method for the

synthesis of 4. Followng final Fnoc deprotection of the

peptide resin (14.2nmgy, 5.8umol NH,, theoretical |oading NH



>0 0.41mmol g') to afford 5 (20% from 1, 4-di am nobut ane
trityl resin) as a blue solid. HPLC (600nm: 7.3 mns; M

(MALDI ): 5066 (M.

Endoprotei nase Asp-N cl eavage. The reaction mxture
cont ai ned 40nM Endoprotei nase Asp-N (Sigma), 10uM peptide
and 100mM phosphate buffer pH 8.0. The solution was
suspended in a water bath at 37°C. Sanples for fluorescence
nmeasurenents (excitation 640nm em ssion 670nm were
prepared by taking a 3ul aliquot and quenching w th 3000pl
of sodium tetraborate buffer ph 9.0. Control experinents

were run sinmultaneously with water added in place of the

enzyme solution. C eavage product HPLC (600nm): 7.5 mns.

Endoprotei nase Asp-N kinetics. Ceavage kinetics were
determined by neasuring the initial rate of fluorescence
increase over a range of substrate concentrations [O0.5-
5xKnl. The assays were conducted by incubating the enzyne
(0.6nM in 100nMM pH 8.0 K;HPO, buffer containing varying
substrate concentrations at 37°C. The fluorescence was
followed for 600 seconds. Each assay was repeated in

triplicate.



Single peptide 6. The peptide was synthesised from 1, 4-
di am nobutane trityl polystyrene resin 3 (0.2g, O0.3mmol,
| oading 1.5nmol g!). Coupling of Fnoc-amino acid residues
(Froc- Al a- OH, Fnoc-Leu-OH, Fnoc-Lys(Boc)-OH and Fnoc- Al a-
OH) according to the peptide coupling procedure above. Once
the peptide had been prepared fluorescein was coupled and
the product cleaved from the resin using the general HFIP
cl eavage procedure and purified as described above to
afford 6 (54% from 1,4-diam nobutane trityl resin) as a

yel l ow solid. HPLC (440nm): 8.3 mins; MS (ESY): 961 (M.

‘ PAMAM dendrinmer peptide 7. Prepared from TentaCel
generation [1.0] ‘PAMAM dendriner resin 1 (0.3g, 0.13mmol
NH,, theoretical |oading NH: 0.42mol g!) according to the
nmet hod for the synthesis of 6 to afford 7 (9% from Tent aGel
hydroxytrityl resin) as a yellow solid. HPLC (440nm: 8.8

mns; M5 (MALDI): 2091 (MH).

Tris dendrimer peptide 8. Prepared from generation [1.0]
tris dendrinmer resin 2 (0.3g, O0.25mol NH,, theoretical
| oading NH,: 0.84mmol g!) according to the method for the
synthesis of 6 to afford 8 (19% from 1, 4-di am nobut ane
trityl resin) as a yellow solid. HPLC (440nm: 9.5 mins; M

(MALDI ): 3240 (M).



Chynotrypsin cl eavage. The reaction m xture contai ned: 50nM
pH 8.1 HEPES buffer, 10mM Cad ,, 0.1M NaC, 10uM peptide
and 0.3uM chynotrypsin (a-chynmotryspin, bovine pancreas -
Cal bi ochem). An eppendorf tube containing the reaction
mxture (1 m) was suspended in a water bath at 25 °C
Sanples for fluorescence neasurenents (excitation 492nm
em ssion 520nm) were prepared by taking 3ul of the reaction

m xture and quenching with 3000u of a pH 9 buffer solution
(sodium tetraborate buffer). The control experinments were
run in an identical manner simultaneously to the
correspondi ng enzyne experinent but with water added in
place of the chynotrypsin solution. Enzyne cl eavage
af forded peptide FITC Al a-Lys(Boc)-Leu-CH 9. HPLC (440nm:

9.4 mins; MS (ES+): 820 (MH).
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	Fmoc deprotection. To the resin (preswollen in DCM) was added 20% piperidine in DMF and the reaction mixture agitated for 10 minutes. The solution was then drained and the piperidine treatment repeated. Finally the resin was washed with DMF (x3), DCM (x3


