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Methods and Text 
 
 
Transmission electron microscopy (TEM). TEM images and electron diffraction 
were recorded by a FEI Tecnai 10 equipped with LaB6-source and at 100 kV 
acceleration voltage. Micrographs were recorded by means of TEM camera F224HD 
2k x 2k (TVIPS company, Gauting, Germany) with an active area of 49 mm x 49 mm 
and a dynamic range of 25 000:1. For electron microscopy, a drop of the water 
suspension containing the sample was placed on the electron microscopy grid (Plano 
GmbH, Wetzlar, Germany) covered with a perforated carbon film. The sample 
thereafter was dried in air.  
 
Scanning electron microscopy (SEM). For the SEM experiments, the samples 
were fixed on a sample holder and the surface was covered with carbon for 1 min 
using an Edwards S150B sputter coater. The samples were then placed in an LEO 
DSM 982 Gemini scanning electron microscope. SEM investigations presented in 
Fig. S9 were performed by means of an ESEM FEI Quanta 200 FEGi system with a 
field emission gung operated in high vacuum mode and at an acceleration voltage of 
15 kV (FEI company, Eindhoven, NL). Energy dispersive X-ray microanalysis (EDX) 
was carried out using this instrument. 
 
Staining and detection of chitin. 
To elucidate the particular location of chitin in investigated samples, we used 
Calcofluor White (Fluorescent Brightener M2R, Sigma). Samples were placed in 
0.1 M Tris-HCl at pH 8.5 for 30 minutes, then stained using 0.1% (w/w) Calcofluor 
White solution for 30 minutes in darkness, rinsed five times with deionized water, 
dried at room temperature, and finally observed using fluorescence microscopy 
(Keyence BZ-8000K). 
 
Chitinase digestion. 
Chitinase (EC 3.2.1.14, No. C-8241, Sigma) from the fungus Trichoderma viride was 
used. The sample (Fig. S8) was incubated with chitinase dissolved in 0.2 M citrate 
phosphate buffer at pH 4.5 at 25 C or in the buffer as a control. Enzyme solutions 
were made in the same buffer with concentrations of 0.5 mg/ml. The effectiveness of 
the enzymatic digestion was monitored using optical microscopy (Zeis, Axiovert). 
 
Identification of D-glucosamine. 
Sample preparation. 
The organic matrix fragments obtained after HF-treatment of fossil sponge samples 
were hydrolyzed in 6 M HCl for 24 hours at 37°C. Hydrolyzed samples were filtered 
with a 0.4 micron filter and freeze dried in order to remove the excess of HCl. The 
solid remains were split in half. One half was dissolved in ddH2O for chromatography 
and electrophoresis analyses, and the other dissolved in MeOH for ESI-MS analysis. 
The standard D-glucosamine was purchased from Sigma (USA). 
 
High performance liquid chromatography (HPLC). 
HPLC experiments were performed by analytical HPLC XBridge BEH 300 C-18 
column (5μM particle size, 2.1×250 mm, Waters, USA) over 40 min using the flow 
rate of 0.5 ml/min for the analytical column. A linear gradient of water/acetonitrile 
containing 0.1 % (v/v) trifluoroacetic acid was used as the mobile phase (1). For 
HPLC separations, the monitoring wavelengths were set a wavelength range of 210-
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278 nm. A two-pump system (Agilent Technologies 1200 Series) equipped with a 
UV/Vis detector/spectrophotometer having a 1 cm path length cell was used.  
 
High performance size exclusion chromatography (HPSEC). 
HPSEC experiments were performed on BioSep-SEC-S 2000 column (Phenomenex, 
USA) The peptide samples were eluted using 50 mM KH2PO4/ 100 mM KCl, pH7, 
with 0.2-0.5 ml/min flaw rate, and monitored at a wavelength range of 210-278 nm (2, 
3). To keep reproducibility of the results, purification of the columns using DMSO was 
performed after every 20-30 runs. A two-pump system (Agilent Technologies 1200 
Series) equipped with a UV/Vis detector/spectrophotometer having a 1-cm path 
length cell was used.  
 
High performance capillary electrophoresis (HPCE). 
The experiment was performed at positive polarity on silica capillary with 60 cm 
length (Beckman, CA, USA). The separations were run under a constant voltage of 
30 kV and the detection was set at a wavelength range of 190-300 nm. A 100 mM 
Sodium borate buffer, pH 8.3, was used for electrophoretic separation (4). The 
samples were injected for 5 second under 0.5 psi pressure. To keep reproducibility of 
the results, the capillary was washed between each run with 0.1 M NaOH and then 
water, followed by reconditioning with the running buffer. A Beckman PA800 CE 
system (Fullerton, CA, USA) equipped with PDA detector was used.  
 
Electrospray ionization mass spectrometry (ESI-MS). 
All ESI-MS measurements were performed on Mariner spectrometer (Applied 
Biosystems, USA) equipped with a syringe pump. Nitrogen was used as the 
nebulizing and dessolvation gas. 
 
Thermogravimetric analysis (TGA). 
TGA studies were performed using a Perkin Elmer TGA 7 apparatus in flowing 
nitrogen (20 cm3/min), at a heating rate of 10 oC/min in a platinum measuring cell. 
Each measurement was repeated at least three times.  
 
C14 analysis of possible modern contamination. 
A fossil sample was cleaned, ground and sieved (63 µm mesh size). The carbon 
contents were measured with an elemental analyzer (NC2500, Carlo Erba 
Instruments, Milan, Italy) coupled to a mass spectrometer (Delta Plus, Thermo Quest, 
Bremen, Germany). After the HCl treatment the sample was split. A part was washed 
for 6 h in a saturated Na4P2O7 solution with 0.5 M NaOH. The solution was 
exchanged every hour. Afterwards the sample was washed three times with water 
and three times for 1 hour with 2 M H2SO4. A second part of the sample was washed 
3 times for 1 hour with 10 % KClO3 in 35% HNO3. The sample then were freeze dried 
and graphitized (28). The carbon contents of both sample parts were changed by 
less than 0.5 % (within an uncertainty of 10%). The AMS measurements were 
performed at the Jena AMS system (29). 
 
Calcofluor White Staining of chitinous Ianthella basta sponge skeleton after 
300°C treatment. 
Ianthella basta (Verongida: Demospongiae: Porifera) sponge skeleton possess 5% 
(weight) of chitin (30). Cells and tissue-free chitinous skeleton were thermally treated 
in purified marine sand for 12 hours at 300°C in an argon atmosphere. 
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After this procedure, dark-colored skeletal fibers were incubated for 1 h at 
room temperature in 3 M HCl as well as in 48 % HF for removing residual sand 
microparticles. 

After that, samples were rinsed four times in deionized water, dried at 50 °C 
and stained using Calcofluor White (CFW) for identification of chitin as described by 
us previously (31). 
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Supplementary results  
 
FTIR analysis. 

Results of the FTIR investigations on the fragments of organic matrix isolated 
from fossilized V. gracilenta after HF-based treatment and represented in Fig. S6. 
Sample A 

 
 
α-сhitin 

Standard 
Sample 

A 
Assignment References 

3265 3289 NH symmetric and asymmetrical stretching 
vibration 

5,6,7 

2965 2956 C-H stretching (pyranose ring) / CH3 
stretching 

5, 7, 8, 9, 10 

2932 2922 C-H stretching (chitin), ( (COCH3)) 5, 8, 10, 11, 
12 

2877 2869 CH2 stretching (pyranose ring)/C-H stretching 5, 10 
 2852 CH2 stretching (pyranose ring)/C-H stretching 5 

1658 1653 Amide I band 5, 7, 8, 9, 
10,11, 12 

1556 1545 Amide II band 5, 7, 10 
1466 1466 CH2 bending (pyranose ring)  5 

 1454 CH2 bending 5 
 1413 CH2 bending and CH3 deformation 5 

1156 1170 Pyranose C-C, C-O stretching/asym brigde 
oxygen stretching 

5, 8 

1072 1078 C-O stretching 5, 6, 8, 9, 10 
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Sample B 

 
 
α-сhitin 

Standard 
Sample 

B 
Assignment References 

    
3265 3284 NH symmetric and asymmetrical stretching 

vibration 
5,6,7 

2965 2956 C-H stretching (pyranose ring) / CH3 
stretching 

5, 7, 8, 9, 10 

2932 2924 C-H stretching (chitin), ( (COCH3)) 5, 8, 10, 11, 
12 

2877 2871 CH2 stretching (pyranose ring)/C-H stretching 5, 10 
 2852 CH2 stretching (pyranose ring)/C-H stretching 5 

1658 1654 Amide I band 5, 7, 8, 9, 
10,11, 12 

1556 1554 Amide II band 5, 7, 10 
1466 1464 CH2 bending (pyranose ring)  5 

 1457 CH2 bending 5 
 1411 CH2 bending and CH3 deformation 5 

1156 1172 Pyranose C-C, C-O stretching/asym brigde 
oxygen stretching 

5, 8 

1072 1074 C-O stretching 5, 6, 8, 9, 10 
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Sample C 

 
 
α-сhitin 

Standard 
Sample 

C 
Assignment References 

    
3265 3284 NH symmetric and asymmetrical stretching 

vibration 
5,6,7 

2965 2956 C-H stretching (pyranose ring) / CH3 
stretching 

5, 7, 8, 9, 10 

2932 2923 C-H stretching (chitin), ( (COCH3)) 5, 8, 10, 11, 
12 

2877 2871 CH2 stretching (pyranose ring)/C-H stretching 5, 10 
 2850 CH2 stretching (pyranose ring)/C-H stretching 5 

1658 1654 Amide I band 5, 7, 8, 9, 
10,11, 12 

1556 1547 Amide II band 5, 7, 10 
1466 1466 CH2 bending (pyranose ring)  5 

 1454 CH2 bending 5 
 1405 CH2 bending and CH3 deformation 5 

1156 1172 Pyranose C-C, C-O stretching/asym brigde 
oxygen stretching 

5, 8 

1072 1078 C-O stretching 5, 6, 8, 9, 10 
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Sample D 

 
 
α-сhitin 

Standard 
Sample 

D 
Assignment References 

    
3265 3283 NH symmetric and asymmetrical stretching 

vibration 
5,6,7 

2965 2956 C-H stretching (pyranose ring) / CH3 
stretching 

5, 7, 8, 9, 10 

2932 2920 C-H stretching (chitin), ( (COCH3)) 5, 8, 10, 11, 
12 

2877 2872 CH2 stretching (pyranose ring)/C-H stretching 5, 10 
 2851 CH2 stretching (pyranose ring)/C-H stretching 5 

1658 1651 Amide I band 5, 7, 8, 9, 
10,11, 12 

1556 1547 Amide II band 5, 7, 10 
1466 1466 CH2 bending (pyranose ring)  5 

 1454 CH2 bending 5 
 1403 CH2 bending and CH3 deformation 5 

1156 1172 Pyranose C-C, C-O stretching/asym brigde 
oxygen stretching 

5, 8 

1072 1078 C-O stretching 5, 6, 8, 9, 10 
 
 
Identification of D-glucosamine in hydrolyzed fragments of V. gracilenta 
organic matrix. 

D-glucosamine (DGlcN) elutes in HPLC, which is set at 210 and 278 nm, as a 
single peak at 1.73 minutes (Fig. S11). This elution time is only slightly longer than 
the zero volume of the column which can be seen by the characteristic absorption 
distortion at 1.5 minutes. The 250 nm was chosen for the monitoring because D-
glucosamine does not deposit absorption at this wavelength whereas many possible 
impurities such as sulfides, terpenes or any aromatic compounds have absorption in 
this region. The HPLC of the (hydrolyzed) sample showed the presence of one main 
peak with the similar elution time of 1.73 min. Similar to the standard, the sample 
does not show any strong absorption at 250 nm.  The single peak in the HPLC clearly 
suggests the similarity in nature of the sample and the standard (13). Nevertheless, 
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the high hydrophilicity of DGlcN and therefore its short elution time makes the 
application of HPLC ambiguous in this case. 

High performance size exclusion chromatography HPSEC was used as an 
alternative to the HPLC method. Charged saccharides such as heparin or poly 
glucosamine have a strong specific interaction with sorbent in HPSEC columns and 
therefore in many cases is difficult to be separated by size (14, 15). In principle, 
HPSEC is not a good method for the separation of monosaccharides, but it can 
distinguish them from many low molecular weight species of different nature. 

D-glucosamine elutes as a single peak in HPSEC with an elution time of 21.3 
min which can be seen only by monitoring 210 nm absorption (Fig. S12). The sample 
deposits only one peak at 21.5 minutes which is similar to the elution time of DGlcN. 
The sample deposits strong absorption at 210 as well as 250 and 278 nm. This result 
indicates that the sizes of the standard and the sample are comparable but the 
sample is a mixture of compounds, separation of which by HPSEC was not 
successful.  

HPCE has been shown to be an excellent technique for characterization of 
monosaccharide derivatives (16). The chemical modification of monosaccharides by 
1-phenyl-3-methyl-5-pyrazolone (PMP), 6-aminoquinoline (6-AQ) and so on is 
necessary for their visualization in UV-Vis spectral region. HPCE of underivatized 
carbohydrates is not used widely. The reason for that is the limited sensitivity 
because of the very low absorption of most carbohydrates even in the far UV 
spectrum. Nevertheless, it has been shown that glycosamines can be detected 
directly by UV-Vis spectrum under some experiment conditions (17, 18). Among 
many of them, borate buffer seems to be the most acceptable and allows detection of 
underivatized glycosamines at up to 214 nm with acceptable sensitivity (19).  

In HPCE, DGlcN elutes as a single peak with an elution time of 2.36 min which 
can be seen by monitoring 210 nm absorption (Fig. S13). The sample reveals several 
main peaks in HPCE, the largest of which has identical elution time with DGlcN. As it 
shown in Fig. S13, the UV-Vis spectra of DGlcN and the largest peak of the sample 
are equivalent.  This result clearly indicates that the sample contains a species that is 
highly similar in its properties to DGlcN. Mass spectroscopy analysis was expected to 
reveal if this specie is indeed DGlcN. 

ESI-MS of D-glucosamine standard shows three signal m/z = 162.06, 180.07 
and 359.13. The signal with m/z = 180.07 corresponds to the molecular ions [M + H+] 
of a species with a molecular weight 179.07 which is DGlcN (calculated: 179.1). The 
signal at m/z = 162.06 corresponds to a fragment ion [M − H2O + H+] in which DGlcN 
lost of one water molecule (calculated: 162.1) and is very common for this type of 
molecules (20, 21). The signal at m/z = 359.13 is corresponded to [2M + H+] species 
which is proton-bound DGlcN non covalent dimmer (21). 
 ESI-MS of the sample has revealed many signals (Fig. S14). Among them the 
signals of GlcN and its derivatives (m/z = 162.06, 180.07 and 359.13) are detected 
as the dominant product of the sample hydrolysis. Among many other signals, the 
species with m/z = 341.12 and 502.17 are common for MS analyses of chitosan 
hydrolysis products (22, 23) and correspond to unhydrolyzed oligosaccharides. In this 
case the species with m/z = 341.12 corresponds to the disaccharide [(GlcN)2 + H+] 
and m/z = 341.12 trisaccharide [(GlcN)3 + H+].  
 
 
Thermogravimetric investigations of chitin from the sponge Aplysina 
aerophoba (Verongida: Demospongiae: Porifera).  

In the first step, the A. aerophoba chitinous skeletons (32) were analyzed by 
heating up to 300 oC (then the process was stopped) and in full measurements (up to 
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600 oC) in both cases without any previous drying or conditionation. The 
representative TG curve of skeleton thermal degradation is presented below (Fig. 
S15). Obtained results show that the main degradation process starts at about 
345 oC.  

The samples heated to 300 oC were compared with unheated samples using 
FTIR spectroscopy. The spectra (Fig. S16) are almost identical. We conclude that 
there are no significant changes in the primary material of the sponge chitinous 
skeleton samples under such temperature range even under prompt heating 
conditions, at least under short timescales. Therefore, we suggest that chitinous 
skeletons preserved in a mineral envelope, if they were not initially damaged by 
chitinolytic bacteria, would not be expected to be destroyed under conditions of the 
low grade methamorphism (near 260°C), which has been developed slowly and 
during a very long time. 
 
 
Calcofluor White staining of chitinous Ianthella basta sponge skeleton after 
300°C treatment. 

The fluorescence microscopy images (Fig. S17 and S18) show irregular 
morphology of the surface of the thermal treated chitinous sponge fibers. These 
images differ from those obtained for thermally untreated chitinous sponge fibers 
(Fig. S19) where homogenous distribution of the fluorescence can be observed. 
Thus, it is possible to confirm the survival of chitin in skeletal fibres of recent 
Verongida sponges using CFW staining even after thermal treatment under anoxic 
conditions at 300°C. Obtained results are in a good agreement with data reported 
above with regard to results of thermogravimetric analysis. 
 
Results of 14C measurements. 

Fig. S20 shows the conversion of the measured concentration of the sample 
treated with KClO3 in calendar years. The age of 43000 ±1200 years BC (1 σ 
confidence interval) has to be seen as minimum age resulting from contaminations. 
Several sources of contaminations could be considered: (i) post-sampling bacterial 
degradation (33), (ii) contamination due to infiltration of humic acids from the top soil 
which couldn't be removed completely (34), or  (iii) incorporation of modern CO2 as 
ferrous carbonate, which cannot be removed by the applied treatments. Each of this 
contamination processes can lead to much larger faults in age, e.g. process (i) can 
induce for coal ages starting from 25 kyr (33).  
 
Fluorescence microscopy imaging of DNA in V. gracilenta fossil 
 
 With the aim of determining the possible locality of DNA if preserved in the Vauxia 
fossil samples, we employed fluorescence microscopy together with fluorescent DNA 
binding dyes. Selected fragments were incubated at room temperature in 
Bisbenzimide H 33342 (1 mg /ml, Sigma-Aldrich) and SYBR Green I DNA (Product 
Nr.850512, BIOZYM) dyes for approximately 20 min according to protocol by Oskam 
et al (2009) (37), then imaged. Stained specimens were imaged using KEYENCE BZ-
8000K microscope. 
Both staining procedures lead to obtaining of negative results (Fig. S21) with respect 
to DNA identification in the investigated samples. 
 
DNA extraction from the rock with fossil V. gracilenta 
We used protocol proposed by Barton et al in 2006 (38) for DNA extraction from the 
carbonate rock. Our improved extraction protocol also involved 0.5 g of rock sample 
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that was placed into liquid nitrogen and being crushed in a flamesterilized Ahat pestle 
and mortar. The crushed material was mixed with 500 µl 2x buffer (200 mM Tris (pH 
8.0), 50 mM EDTA, 300 mM EGTA, 200 mM NaCl), to which was added 3 mg/ml 
lysozyme (L7651, Sigma-Aldrich) and 5 µg poly(dexoyinosinic-deoxycytidylic) acid 
(P4929, Sigma-Aldrich). The mix was then incubated at 37 °C for 30 min, prior to the 
addition of Proteinase K from Tritirachium album (Roth, Germany) (to 1.2 mg/ml) and 
sodium dodecyl sulfate (71727 FLUKA, Sigma-Aldrich) (SDS to 0.3% wt/vol) and 
further incubation at 50 °C for 30 min. SDS was increased to 5% wt/ vol and the 
samples were disrupted on a mini-bead beater -24 (Biospec) at low speed for 2 min 
and high speed for 30 s in the presence of 50% (v/v) phenol–chloroform–isoamyl 
alcohol (25:24:1). The supernatant was collected and extracted with an equal volume 
of phenol– chloroform–isoamyl alcohol (25:24:1) (38). The supernatant was again 
removed and 5 µg of poly-dIdC was added before precipitation with 0.5M sodium 
acetate and 2 volumes of high-grade ethanol followed by centrifugation at 15,000 x g. 
 
No DNA in any detectable form has been observed in the supernatant. 
 
The ESI-MS spectra of the rock samples 
The ESI samples of the rock were obtained by scratching the surface of the rock in 
the close proximately to the Vauxia gracilenta sponges remains. The collected rock 
samples were treated in a similar way to Vauxia samples and were hydrolyzed in 6 M 
HCl at 60 °C for 24 hour. Next, the samples were filtrated and freeze-dried to remove 
the excess of HCL; the remains were dissolved in methanol right before ESI-MS 
analysis. The samples of the rock have revealed no strong signals in ESI-MS 
measurements (Figure S22). The intensity of the signals corresponds to the 
background noise which appears in the instrument detector when MeOH is used as a 
solvent. The main signal in the spectra is a specie with MW/z = 149 which is a typical 
artifact coming from plasticizer. The ESI-MS spectra of pure MeOH (LC-MS grade) is 
presented in the figure S23 for the reference. 
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Supporting Figures  
 
Figure S1. | Samples from Burgess Shale containing fossilized Vauxia specimens. 
From left to the right: accession number ROM 75-2840; ROM 61-237 and ROM 75-
2854,  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



13 
 

Figure S2. | Raman scattering of areas of the rock samples with accession numbers 
ROM 75-2840 (a); ROM 61-237 (b) and ROM 75-2854 (c) (Fig. S1) revealed 
vibrational bands characteristic of carbonaceous materials at about 1300 cm-1 and 
1590 cm-1, which are commonly designated D (disordered) and G (ordered or 
graphitic), respectively. All of the samples show similar origin with respect to thermal 
low-grade metamorphism. 
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Figure S3. | Overview: initial cleaning of the specimen surface using Osteosoft 
(Merck) solution which contains 177 g/L of EDTA, pH 7.3. 
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Figure S4. | Calcofluor White staining of the surface of the preliminarily cleaned rock 
with fossilized V. gracilenta leads to visualization of preserved chitinous material (A). 
Fragments of similar shape, size and morphology are observed also using SEM (B) 
after HF-based treatment of the sample. 
 

A  

B  
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Figure S5. | Fluorescence spectrum of non-stained organic matrix (Fig. S8C) isolated 
from demineralized V. gracilenta fibers (green) is closely similar to those obtained for 
α-chitin (red). 
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Figure S6. | Light (left) and fluorescence microscopy (right) images of the fragments 
isolated after HF-treatment of fossilized V. gracilenta. These fragments were 
analyzed using FTIR (results are represented above in supplementary results 
section) and after that stained with CFW. Light exposure time during fluorescence 
microscopy observations was 1/50 s. 
 

A 

  

B 

  

C 

  

D 
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Figure S7. | TEM images (A, C) of the two different fragments of organic matrix 
isolated from V. gracilenta skeletal fibres demineralised using HF. Both fragments 
show nanofibrillar organization of the material. Electron diffraction patterns (B and C) 
of areas represented in A and C, respectively, confirm absence of any kind of 
crystalline mineral phase and showed, albeit weakly, an annular ring corresponding 
to the 2.59 Å and 3.56 Å spacing characteristic of α-chitin (25, 26, 27).  
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Figure S8. | Chitinase digestion. Light microscope (A, B) and fluorescence 
microscope (C, D) images of fibrous material isolated from fossilized remains of V. 
gracilenta after HF-treatment prior to the addition of chitinase solution (A, C) and after 
8h insertion with chitinase (B, D). Light exposure time for fluorescence microscopy: 
1/3 s. 
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Figure S9. | SEM images of the cleaned brownish colored surface of fossilized 
V. gracilenta prior to HF-based treatment (A, B). Note the euhedral cubic crystals, 
partly with a pentagondodecahedral habit (B), which can be identified as pyrite (24) 
(see also Fig. S10). 
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Figure S10. | Results of the EDX analysis carried out at 30kV of the cleaned surface 
of fossilized V. gracilenta represented in Fig. S9. The sample was not coated with 
carbon. 
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Figure S11. | HPLC chromatogram of D-glucosamine (DGlcN) (left) and the sample 
(right) (0.1 % TFA, H2O/AcN linear gradient). 

 
Figure S12. | HPSEC chromatogram of D-glucosamine (DGlcN) (left) and the sample 
(center) and the overlap the signals at 210 nm (right). (50 mM Phosphate buffer 
pH 7). 

 
 Figure S13. | HPCE chromatogram of D-glucosamine (DGlcN) (left) and the sample 
(right) (100 mM Sodium borate buffer, pH 8.3). 
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Figure S14. | ESI-MS of D-glucosamine (DGlcN) (left) and the sample (right).  
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 Figure S15. | TG curves (A and B) of A. aerophoba chitinous skeleton. 
 
 
A 

 
 
B 
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Figure S16. | Comparative FTIR spectra of the chitinous A. aerophoba sponge 
skeletons heated up to 300 oC (red line) and prior to heating (blue line). 

 
 

4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600,0
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Figure S17. | Light (left) and fluorescence (right) microscopy images of the I. basta 
chitinous skeleton sample heated at 300°C, cleaned using 3M HCl and stained after 
that with CFW. Light exposure time: 1/10 s. 
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Figure S18. | Light (left) and fluorescence (right) microscopy images of another part 
of the same sample which was cleaned using HF and stained after that with CFW. 
Light exposure time: 1/50s. 
 
 

 
 
 
 
Figure S19. | Light (left) and fluorescence (right) microscopy images of the thermal 
untreated I. basta sponge skeleton stained with CFW. Light exposure time: 1/50s. 
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Figure S20. | Conversion of the measured 14C concentration 0.0057 ± 0.0009 
fraction modern into calendar years with the program OxCal V4.2.3 (35). As 
calibration curve the IntCal13 (36) for the northern hemisphere was used. The red, 
blue, and grey curves show the measured concentration (in conventional years), the 
calibration curve, and the probability density for the calendar years, respectively.  
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Figure S21. | Fluorescence microscopy image of the surface of V. gracilenta fossil 
stained with Bisbenzimide H 33342 shows no evidence of the presence of some DNA 
remains. 
 
 

 
 
 
 
 



29 
 

Figure S.22. | ESI-MS spectra of the rock in the close proximately to the Vauxia 
gracilenta sponges remains. 

 

 
 

Figure S23. | ESI-MS spectra of pure MeOH (LC-MS grade). 
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