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Figure S1. Absorbance of size exclusion gel chromatography and diffraction of the Multi-Angle Laser 

Light scattering (MALLS) and SDS-PAGE of the collected Peaks (a). The hemolymph of 300 

individuals of Sinella curviseta in 100 µL buffer was used for this method which reached a credible 

detection range to calculate the molecular weight of ScuHc. MALLS (Wyatt Technology, USA) of the 

proteins was performed after the purification by size exclusion gel chromatography (Superose 6 

10/300 GL SEC, GE Healthcare). Flow rate = 0.4 mL/min. (b) 7.5% SDS-PAGE, pH: 8.8. Marker: Biorad 

Precision Plus Dual Color Standards. Coomassie dye after Kang [1]. The concentrated peaks 1-5 from 

the MALLS experiment were applied. Only Peak 3 shows bands on the gel. They correspond to the 

typical size of hemocyanin subunits (~75 kDa). The other traces showed no bands, which is probably 

due to a too low protein concentration or the possibility that the peaks did not contained proteins at 

all. Since this question was not beneficial to the actual project, this was not pursued further. The 

molecular weight of Peak 3 was calculated using the Exzess-Rayleigh ratio by the software ASTRA 

(Wyatt Technology, USA) and was app. 850 kDa. A correction factor containing the molecular weight 

and the extinction coefficient of the subunits was used for calculation. Both were determined with 

Protparam from the existing Sinella curviseta hemocyanin primary sequence [2,3]. 
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Figure S2. Protein identification of the 72 and 77 kDa bands out of the SDS-PAGE of Sinella curviseta 

hemolymph (Figure 2) by mass spectroscopy (MS). To unequivocally confirm that these two bands 

are hemocyanin, we analyzed these peptides by MS protein identification and clearly matched both 

proteins to the ScuHc sequence [3] by mapping eight peptides of the 77 kDa band (including six 

unique ones) and five peptides of the 72 kDa band (including two unique ones). The various 

sequences of the peptides are given with the position in the ScuH1 sequence. The protein 

identification was performed by the IMB proteomics core facility (Mainz, Germany) with a Thermo 

Q Exactive Plus mass spectrometer coupled to an EASY LC 1000 HPLC system. Data analysis software 

MaxQuant was used. 
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Figure S3. MSMS spectrum masses of the Protein identification of S.cu hemocyanin by mass 

spectroscopy. To confirm that the 72 and 77 kDa bands out of the SDS-PAGE (Figure 2) are hc, we 

analyzed these peptides by MS protein identification and matched both proteins to the ScuHc 

sequence (UniProt accession: B9W4M7) [2]. (a) MSMS spectrum masses (m/z) of the 77 kDa band. (b) 

MSMS spectrum masses (m/z) of the 72 kDa band. The protein identification was performed by the 

IMB proteomics core facility (Mainz, Germany) with a Thermo Q Exactive Plus mass spectrometer 

coupled to an EASY LC 1000 HPLC system. Data analysis software MaxQuant was used. 
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Figure S4. UV/Vis absorption spectrum of Sinella curviseta hemolymph recorded on a NanoDrop ND-

1000 photo spectrometer (PEQLAB). The path length was 1 mm. Unpurified extract from 50 

individuals in 15 μL buffer (0.1 M Tris/HCl, pH 7.8, 10 mM CaCl2 and MgCl2 each) was used. The 

sample was obtained as described in the main text. The characteristic 340 nm peak, which represents 

the oxygenated copper center of the hemocyanins, is not present. This peak could not be detected for 

any of the springtail species investigated. 
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