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Supplementary material:

From macro to micro - a comparative study

Systematic comparison between different types of peptide arrays (macro vs. micro-
arrays) was not described so far in the literature, probably because such experiments
are very expensive and time-consuming to conduct only for a comparative purpose.
Here we demonstrate such an experiment. Two sets of peptides arrays were ordered
(supplementary Figure 1): (i) A macro-array produced by the JPT Company [1]. The
peptides were synthesized using the standard SPOT synthesis technique on cellulose
sheets (PepSpot™). (ii) A micro-array produced by the INTAVIS Company [2]. The
peptides were synthesized using the SC2 technique on glass slides (CelluSpots). The
peptide sequences were identical in both arrays, which contained 174 peptides derived
from the sequence of the CFTR protein (cystic fibrosis transmembrane conductance
regulator) for a full list of all peptides see supplementary Table 2.

The CFTR protein is known to interact with the Hsp90 protein (heat shock protein
90) [3] and the peptide array experiments were carried out to identify the precise
Hsp90 - binding sites in CFTR. All the binding assays were carried out by incubating
recombinant Hsp90 protein with both peptide arrays. Both binding assays were
similar in terms of the buffers, proteins and image analysis that were used. Hsp90 is a
molecular chaperone and it is thus expected to bind a wide range of peptides with
different binding affinities. Indeed, our studies showed that in both arrays Hsp90
bound different peptides and gave diverse signal intensities. Surprisingly, the two
arrays showed somewhat different results, and only 12 observed peptides were
identical in both arrays (supplementary Table 1).

The difference between the two arrays can be attributed to the nature of the array
and the way the experiments are carried out: (i) the concentrations of peptide per spot
were different. Synthesis of a macro-array is expected to yield peptide amounts at the
pmol range, whereas for a micro-array such yield is expected to be at the nmol range
[4]. High peptide density can be advantageous in case of relatively low binding
affinities. Though, in some cases of chaperones (e.g. the chaperone DnaK), lower
peptides concentrations were preferable since the protein did not enter the spots of the
high density arrays [5]. (i1) Since each array was synthesized by a different technique,
the quality and purity of the synthesized peptides in each spot might be different.
Hence the results could be influenced by unsuccessful synthesis or by-products. (iii)

Differences in binding can also arise from technical differences in the binding assay.
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For example, the binding assay using the macro-arrays includes a key step of
electrotransfer to PVDF membranes (performed in order to enable reusing of the array
and fixation of the protein on the PVDF membrane). In micro-arrays the binding
detection is performed directly on the glass slide (slides are disposable). Washing
steps that are performed directly on the slide can affect the binding and eliminate
relatively weak interactions. (iv) The different solid phase supports may influence the
accessibility of the protein, and unspecific interaction of the protein with the
membrane may also play a role.

To compare the properties of the Hsp90-binding peptides from both arrays, we
analysed their various properties, such as charge and hydrophobicity. We measured
their net charges at pH = 7.0 and their hydrophilicity. All calculations were done by
Innovagen's Peptide Property Calculator [6]. As a control, we examined both
parameters also for the nonbinding peptides from both arrays. Furthermore, we
compared the distribution of charge and hydrophilicity within the groups of peptides
bearing similar binding intensities in order to see if there is any correlation between
these parameters and the binding intensity. The results (Supplementary Table 1,
Supplementary Figure 1) show that in both arrays the Hsp90-binding peptides have a
positive charge at pH = 7.0, while the non-binding peptides have a negative charge. In
the micro-array the binding intensity correlated with the positive charge. In the
macro-array there were no significant differences between the different intensity
groups in this regard. As for the hydrophilicity, in the micro-array the average
hydrophilicity of all binding peptides is lower then the average of all non binding
peptides, indicating an overall hydrophobic character for the binding peptides. The
macro-array results showed the opposite trend: the binding peptides were on average
more hydrophilic than the non-binding peptides, and there was no correlation between
the hydrophilicity and the binding intensity.

The described results are only array screening results and were not validated in
solution. We conclude that the properties of the patterns may look different,
depending on conditions and type of array. The conclusions of our experiments do not
favor one commercial company over the other. Rather, these results emphasize the
differences between micro-arrays and macro-arrays, regardless of which manufacturer

makes them.
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Supplementary Table 1: Binding between the HSP90 protein and peptides
derived from the CFTR protein sequence: comparison of macro-array vs. micro
array

Binding intensity # binding pep. # binding pep. # Identical binding pep
in Macro-array in Micro-array in both Macro/Micro- arrays
Very strong 5 7 3
Strong 10 7 2
Medium 16 10 4
Weak 14 12 3
Total 45 36 12

Supplementary Table 2: The peptides in the array derived from the CFTR
protein.

#General Sequence Residues
1 MQRSPLEKASVVSKL 1-15

2 ASVVSKLFFSWTRPI 9-23

3 FSWTRPILRKGYRQR 17-31

4 RKGYRQRLELSDIYQ 25-39

5 SDIYQIPSVDSADNL 35-49

6 QIPSVDSADNLSEKL 39-53

7 DNLSEKLEREWDREL 47-61

8 REWDRELASKKNPKL 55-69

9 SKKNPKLINALRRCF 63-77
10 NALRRCFFWR 71-80
11 RIIASYDPDNKEERS 104-118
12 NKEERSIAIYL 113-123
13 HPAIFGLHHIGMQMR 139-153
14 HIGMQMRIAMFSLIY 147-161
15 AMFSLIYKKTLKLSS 155-169
16 KTLKLSSRVLDKISI 163-177
17 VLDKISIGQLVSLLS 171-185
18 LVSLLSNNLNKFDEG 180-194
19 LIWELLQAS 214-222
20 RMMMKYRDQRAGKIS 242-256
21 MKYRDQRAGKISERL 245-259
22 RAGKISERLVITS 251-263
23 GKISERLVITSEMIE 253-267
24 SEMIENIQSVKAYCW 263-277
25 VKAYCWEEAMEKMIE 272-286
26 AMEKMIENLRQTELK 280-294
27 LRQTELKLTRKAAYV 288-302
28 LKLTRKAAYVRYFNS 293-307
29 AAYVRYFNSSAFFFS 299-313
30 TRQFPWAVQTWYDSL 351-365
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by immunoblot experiments with Hsp90 antibody.
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Supplementary Figure 1:
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Figure 1. Comparative analysis between macro- and micro- array screening
results, demonstrated for HSP90 protein binding to CFTR derived peptides; (4)
Comparison of a cellulose-bound macro-array (top) and microscope slide micro-array
(bottom), both containing 174 peptides derived from CFTR (original size).
Recombinant Hsp90 protein with an N-terminal His-tag was expressed in E. coli and
purified on Poros 20MC metal chelate media followed by Poros 20HQ anion
exchange media. Binding of 231 nM Hsp90 to both peptide arrays was screened as
described [9]. The detection of the binding was done by fluoroluminescence using
primary anti-Hsp90 antibody and Alkaline Phosphatase conjugated secondary
antibody. (B-C) Comparison between the observed binding peptides from both arrays,
for matching the known profile of chaperone-binding peptides: high hydrophobicity
and positive charge. Electrostatic charges (B) and hydrophilicity (C) were compared
between all the binding peptides and all the non-binding peptides, as well as within
peptides from the same groups categorized according to intensities of the binding,
observed on the arrays. All calculations were performed using Innovagen's Peptide

Property Calculator [6].
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