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Figure S1. Molt cuticle from the walking leg of C. versicolor spider represents up to 3 cm-long
“brushy tube”.

The samples were observed and photographed (not shown) under the microscope. No visual
changes were noticed. Then samples were taken of the solutions and analyzed by gas chromatography
coupled to mass spectrometry (GC-MS). No NAG products of chitinase activity were detected in
comparison to control experiments (i.e. incubations carried out in the absence of chitinases). The
activity of the used chitinases was previously confirmed but additional tests were performed
immedjiately after the above negative results, on two of the enzymes (Chi60 and its deletion mutant)
using a freshly purchased Chitinase Assay Kit (Sigma). The control activity test showed the enzymes
to be active against the standard assay substrate 4-Nitrophenyl N,N'’-diacetyl-B-D-chitobioside
(pPNP-NAG?2). This confirms that isolated cuticle is resistant to four chitinases: Chi60 from M.marina
and its deletion mutant, missing two Ig-like domains [1] and two chitinases, Chiton 1119 and
Chiton_1716, from P.chitonophagus.

Only Yatalase solution ensures proper enzymatic digestion of isolated chitin cuticle. Yatalase is a
complex enzyme, consisting mainly of chitinase, chitobiase and {-1,3-glucanase. One unit of this
enzyme released one umol of N-acetylglucosamine from 0.5% chitin solution and 1 umol of
p-nitrophenol from p-nitrophenyl-N-acetyl-B-D-glucosaminide solution in 1 min at 37 °C.
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Figure S2. Chitinase test of chitin obtained from C. versicolor using a microwave-assisted method. (a)
A piece of chitinous cuticle with setae is partially dissolved (b) after immersion for 6 hours in the
Yatalase solution at 37 °C.

The results of ATR-FTIR analysis of the molt cuticle at various stages of isolation are presented in
Figure S3. The spectrum obtained for the final transparent, insoluble scaffold shows a characteristic
split of the amide I band (mainly associated with C=0O stretching vibrations) with peaks at 1654 and
1619 cm™ (gray line). Splitting of the amide I band results from the presence of stretching vibrations
from intermolecular (C=O---HN) and intramolecular (C=0---HO(C6); C=0O---HN) hydrogen bonds and
is characteristic and distinctive for a-chitin [2,3]. The presence of such non-equivalent populations of
C=0 groups is also shown by Raman spectroscopy (Figure 6) and corresponds with previously
published experimental data for a-chitin [2-4]. Additional features such as the presence of amide II
(vN-H and vC-N), amide III (vC-N and dN-H), and characteristic intense bands at 951 cm! (wCHx)
and 895 cm™ (B-glycosidic bonds) are observed in the spectrum of the isolated scaffold and also
correspond with data reported for a-chitin [2-5]. According to calculations (equation 3 and equation 4,
main manuscript) the degree of acetylation (DA%) and degree of deacetylation (DD%) were
determined at DA=99 % and DD=1 %. This confirms that the proposed treatment, due to its very short
duration, does not have a negative impact on the degree of acetylation.
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Figure S3. ATR-FTIR spectra of materials obtained from C. versicolor molt. Natural molt cuticle (red
line), molt after wax removal (yellow line), molt after deproteinization (blue line) and isolated chitin
scaffold (gray line); (a) wide range of IR spectra, (b) shorter region with bands characteristic for
a-chitin, (c) regions of the amidic moiety.
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Figure S4. (a) N2 adsorption isotherm for natural cuticle and isolated chitin; (b) P/Po versus log
A/(W((Po/P)-1)) for natural cuticle and isolated chitin.

Identification of pigment

The quantity of pigment powder obtained after the deproteinization step (see 3.2.3.) was
determined at 8 % of the mass of the molt. UV-VIS spectra of the C. versicolor cuticular pigment were
compared with standard melanin from S. officinalis (Figure S5). Decreases in UV absorption
characteristic for melanins are observed for both pigments. The maxima of absorption fall in the UV
region, and it then rapidly decreases in the VIS region (Figure S5). This phenomenon is characteristic of
melanin [6]. In contrast to Sepia melanin, the maximum absorption of the spider pigment is observed
around A = 315 nm, which fits extremely well to 5,6-dihydroxyindole-2-carboxylic acid (DHICA)
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eumelanin-like pigment [7-9]. The very low absorption in the visible region may suggest the presence
of a reduced form of quinonoid chromophores [7].
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Figure S5. Absorption spectrum of melanin-like pigment isolated from C. versicolor (Theraphosidae)
spider and standard S. officinalis melanin.

Additionally, we performed identification of the melanin-based pigment in the naturally
occurring molt of C. versicolor using infrared spectroscopy. FTIR spectra of the spider pigment and
melanin isolated from S. officinalis are shown in Figure S6. Peaks recorded in the 3600-2950 cm™ range
are attributed to stretching vibrations (O-H and N-H) of the amine, amide, or carboxylic acid,
phenolic and aromatic amino functional groups present in the indolic and pyrrolic systems [10]. The
bands at 2930 cm™ and 2872 cm! are associated with stretching vibrations of C-H from CH and CH:
[11]. The band at 1633 cm™ can be attributed to stretching vibrations of C=0 and/or of COO- groups
[10,11]. The N-H bending vibration peak at 1543 cm™ indicates that the pigment has the typical indole
structure of melanin [10]. The band at 1514 cm™ is associated with the C—C stretching vibrations in
aromatic rings. On the spectrum of the isolated pigment, the clearly visible peak at 1386 cm! related to
C-N stretching is characteristic of the aromatic fundamental units of the pyrrole or indole ring [12].
Bending vibrations of C-CHs were recorded at 1109 cm. The bands at 1236 cm™ and 1040 cm are
associated with vibrations of phenolic C-O [13]. The spectrum recorded for the spider pigment is
similar to that of melanin isolated from S. officinalis and corresponds with experimental data reported
in the literature [10,11,13,14]. On the basis of the above results (Figure S6) it is suggested that the
obtained pigment belongs to the group of melanins.
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Figure S6. ATR-FTIR spectra of pigment powder obtained from C. versicolor (Theraphosidae) molt
(red line), and melanin powder of S. officinalis (black line). (a) Wide range of IR spectra, (b) shorter
region with bands characteristic for melanin-like materials .
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