
Figure Legends: 

Fig. S1: 

Preliminary gene structure of Aplysia HV channel genes. CDS: coding region, exon borders are 

indicated. 

 

 

 

 

  



Fig. S2: 

 

 

 

 

Fig. S3 

Sequence alignments of the three Aplysia californica channels  

Direct alignment of the four transmembrane domains (S1-S4) including the cytosolic linkers. The 

extracellular S1-S2 loops show no significant homology. All three channels have an aspartate 

(selectivity filter) in the middle of S1.  

 

 

 

 



Fig S4:       

Aplysia HV channels: Loop and domain length 

Number of amino acids in different regions of the AcHv1-2 channels and HVs of three additional 

species. NTD: N-terminal domain, CTD: C-terminal domain, loops between the four transmembrane 

regions are indicated. hHV1: human; NpHV1: Nicoletia phytophila; KvHV1: Karlodinium veneficum. 

  



Fig S5:   

RT-PCR quantification of AcHV1, AcHV2, and AcHV3, in Aplyisa californica tissue samples 

 

AcHV1, 2, 3 RT-PCR quantification relative to GAPDH in 12 different tissues of 4 animals with up to 5 

individual measurements. Numbers are given in 2^ΔCt, where 1 would be equal to the expression of 

GAPDH. 

 
 

 

 

 

 

 

 

 

 



Fig S6: 

Expression of AcHV1, AcHV2, and AcHV3 in comparison to GAPDH 

 

Independent mRNA analysis of the expression of AcHV1, AcHV2, AcHV3, and GAPDH from 3 animals.  

Data is in good agreement with the RT-PCR data from Fig. S5.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Fig. S7: 

Expression of AcHV1, AcHV2 and AcHV3 dependent on animal age: 

 

 

 

Expression in Transcripts Per Million (TPM) in pleural ganglion sensory neurons obtained from 6 

sexually mature animals at age 8 months (black squares) and at age 12 months (red circles), data 

depicted in mean and S.E.M.  AcHV2 appears to be upregulated by age (p = 0.0618); AcHV1 and AcHV3 

are not obviously affected by aging (AcHV1 p = 0.2555, AcHV3  p = 0.4710 students t-test)  

 
 
 

 

 

 

 



Fig. S8: 
  
Tail current amplitude analysis of AcHV3  

 

 
 

 

A) Two current families with pulses from -80 mV to + 80 mV in 10 mV increments and a holding 

potential of -40 mV at pHo 7.0 or 6.0 and pHi 7.0.   

B) Tail current amplitude in pA at both pHo 7.0 and 6.0. Tail currents showed a fast and a slow 

component. The slow component amplitude was calculated from the intersection of the extrapolated 

current to the starting time point of repolarisation to holding potential. The fast component was 

directly measured at the identical time point. Total current is the sum of slow and fast components. 

The currents are affected by pHo. However, the reversal potential was -8 mV at pHo 7.0 and +55 mV 

at pHo 6.0. C) Current voltage plot, current 0.5 s after the pulse was plotted at each voltage. Reversal 

potential can be estimated from the individual curves.    

 
 
 
 
 



Fig S9: 

HH model of AcHV3 currents  

 

 
 

 

Currents from the simple two states model. Note that there is no pH-dependence of gating or pH-

dependence of conductance implemented. Overall the shape of the currents is presented in 

accordance with figure 4. Holding potential is -40 mV at all pHo.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Fig. S10: 

 

 

 

 

EST-coverage of the predicted coding region of the three Aplyisa californica paralogs. Of all three 

channels the whole exon-intron boundaries are covered by the EST sequences. Therefore, all exons 

are included. Not EST covered parts of the genomic DNA was verified by mollusk genome sequences  

other than Aplysia californica. A detailed analysis mollusk HV channels will be presented in a 

upcoming publication. 

 

 

 

 



Fig. S11: 
 

 
 

 

Amino acid sequence Maximum Likelihood method (implemented in Bio-

Edit), version 3.6a2.1 

 

Jones-Taylor-Thornton model of amino acid change 

 

 

 



Fig. S12: 
 
 
List of Aplysia californica HV channels. GenBank and TSA accession numbers are shown. 
Transmembrane regions (yellow), selectivity filter (magenta), and voltage-sensor motif (R blue, W 
red) are indicated.  
 
 

 
 
 

 

 


