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Phytochelatins in Gastropods 

Determination of phytochelatins was based on a modified HPLC protocol with detection of 

fluorescent derivatives described by Kawakami et al. (2006). Briefly, homogenized midgut gland in 

0.1M TFA, 10 mM EDTA and 10 mM TCEP (1:3 w/v) was centrifuged at 13,200 rpm for 20 min at 

4 °C. 50 µl of supernatant was pre-derivatized with 150 µl of 0.1 M NH4HCO3 and 50 µl 0.1 M TCEP 

in 0.1 M NH4HCO3 for 1 hour at room temperature. The disulfide bonds were converted to sulfhydryls 

by adding 615 µl HEPES buffer and 25 µl 20 mM TCEP and incubated for 10 min at 45 °C, followed 

by adding 10 µl of 250 mM monobromobimane and derivatized for 45 min at 45 °C in the dark. After 

termination of derivatization by addition of 100 µl 1 M TFA, the sample was centrifuged for 1 min at 

13,200 rpm. 100 µl of the sample were then applied to reverse phased HPLC using a LiChrospher 100 

RP-18 (5 µm) column (Merck, Darmstadt, Germany) maintained at 40 °C. The thiol-bimane derivates 

were eluted in a linear gradient of buffer A consisting of 0.1% TFA and buffer B consisting of 0.1% 

TFA in acetonitrile (0-5% B for 0-5 min, 5-25% B for 5-30 min and 25-100% for 30-40 min) at a flow 

rate 1 ml · min
-1

. Fluorimetric detection was achieved with 380 nm (excitation) and 470 nm (emission) 

wavelengths. A calibration curve was obtained with 25 µg of phytochelatin standards (PC2-PC6) 

derivatized in the same way as the samples. Fractions were manually collected and provided for 

further MS analysis to confirm individual oligomers of phytochelatins. These data show that 

phytochelatins do not play a significant role in Arion vulgaris. The inducibility of phytochelatin 

synthesis appears to be species-dependent. In contrast to Arion vulgaris phytochelatins are inducible in 

Biomphalaria glabrata. 
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Figure S1: Determination of phytochelatins by HPLC with fluorescent detection of derivatives of 

monobromobimane. Comparison of Cd exposed Arion vulgaris (black line) and Biomphalaria 

glabrata (red line) midgut gland. PC2, PC3, and PC4 show the position of different oligomers of 

phytochelatins.  
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Mass spectrometry 

 

Figure S2: Purified LMW Zn complex in distilled water was introduced through a capillary into the 

electrospray ion source (ESI) generating positively as well as negatively charged ions. These ions were 

introduced into a laminar flow of clean and dry (RH < 2%) air Qae (14 standard liter·min
-1

) 

transporting the ions to a differential mobility analyzer (UDMA
2
). The ions could be detected either 

through a Faraday cup electrometer (FCE
3
) measuring ion current or an Atmospheric Pressure 

interface Time Of Flight mass spectrometer (ioniAPi-TOF) from Ionicon Analytk GmbH, Innsbruck 

Austria
4
. The ioniAPi-TOF has a mass resolution (m/Δm) of ~6000. We used the following flow 

settings:  QFCE and QTOFin each 6 SL/min, QTOFout 5 SL/min, and an overflow Qof of typically 2 SL/min. 
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Figure S3: The ion current of the Faraday cup electrometer (FCE) revealed five peaks while scanning 

the voltage of the UDMA (lower panel). These peaks correspond to mobility diameters of 1.1, 1.27, 

1.36, 1.62 and 1.8 nm, respectively. The mobility diameter was determined in a few steps. First, the 

UDMA voltage was converted to units of ion mobility using the relationship Zi = ZRef∙VRef/Vi 
2
 and the 

mobility 0.97 cm²/Vs of the reference ion, the charged monomer of Tetra-Heptyl-Ammonium 

Bromide
5
. Then, the mobility diameter Dp after Milikan-Fuchs was determined 

6
 via 

Zp = 2.2458∙10
-22

∙Dp
-1.9956

.  

The main panel shows a 2D-mass-mobility plot of the intensities of each nominal mass-to-charge ratio 

(m/z) in the mass range of 30 to 850 Da obtained with the ioniAPi-TOF. Above 850 Da no significant 

ion peaks were detected. The intensities are corrected for the mass dependent transmission efficiency 

of the mass spectrometer as described in Leiminger et al. (2019). 

A mass spectrum integrated over 10 min at the mobility diameter of 1.62 nm is shown in the panel at 

the right. 
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