
1 
 

Contributions to Zoology 

A new cave-dwelling hadzioid amphipod (Senticaudata, 

Hadzioidea, Melitidae) from sulfidic groundwaters in Iran  

 

Mohammad Javad Malek-Hosseini | ORCID: 0000-0001-7411-2150 

Jovan Hadži Institute of Biology, Research Centre of the Slovenian Academy of Sciences and 

Arts, 1000 Ljubljana, Slovenia 

Department of Organisms and Ecosystems Research, National Institute of Biology, 1000 

Ljubljana, Slovenia 

Department of Biology, Biotechnical Faculty, University of Ljubljana, 1000 Ljubljana, 

Slovenia 

javad.malek@zrc-sazu.si; malekhosseini1365@gmail.com 

 

Traian Brad | ORCID: 0000-0002-6749-4338 

Emil Racovita Institute of Speleology, Cluj-Napoca, 400006, Romania 

traian.brad@acad-cj.ro 

 

Yaser Fatemi | ORCID: 0000-0003-0439-6041 

Department of Marine Biology, Faculty of Marine Sciences and Technology, University of 

Hormozgan, Bandar Abbas, Iran 

 



2 
 

Matjaž Kuntner | ORCID: 0000-0002-0057-2178 

Jovan Hadži Institute of Biology, Research Centre of the Slovenian, Academy of Sciences 

and Arts, 1000 Ljubljana, Slovenia; 

Department of Organisms and Ecosystems Research, National Institute of Biology, 1000 

Ljubljana, Slovenia 

 

Cene Fišer | ORCID: 0000-0003-1982-8724 

SubBio Lab, Department of Biology, Biotechnical Faculty, University of Ljubljana, 1000 

Ljubljana, Slovenia 

 

Supplementary material 

 

ALIGNMENT S1 Fasta file of COI sequences used in our analyses. 

ALIGNMENT S2 Fasta file of 28S rRNA sequences used in our analyses. 

ALIGNMENT S3 Nexus matrix of concatenated COI and 28S rRNA sequences. 
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FIGURE S1 Phylogeny of the melitid amphipods obtained by Bayesian inference based on 

28S rRNA gene, with bootstrap supports for all nodes. 
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FIGURE S2 Phylogeny of the melitid amphipods obtained by Bayesian inference based on 

COI gene, with bootstrap supports for all nodes. 
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FIGURE S3 Phylogeny of the melitid amphipods including the new species of Tegano 

tashanensis sp. nov., obtained by IQ-tree based on concatenated matrix of 

COI/28S genes, with bootstrap supports for all nodes.  
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FIGURE S4 Phylogeny of the melitid amphipods including the new species of Tegano 

tashanensis sp. nov., obtained by IQ-tree based on 28S rRNA gene, with 

bootstrap supports for all nodes.  
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FIGURE S5 Phylogeny of the melitid amphipods including the new species of Tegano 

tashanensis sp. nov., obtained by IQ-tree based on COI gene, with bootstrap 

supports for all nodes.  
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TABLE S1 Primer details with targeted gene, primer names (F: forward; R: reverse) and  

sequences, and reference information. 

Gene Primer  

F (Forward), 

R (Reverse) 

Sequence Reference 

COI F: LCO-1490 

 

R: HCO-2198  

5’GGTCAACAAATCATAAAGATATTGG-3’  

 

(5’TAAACTTCAGGGTGACCAAAAAATCA-3’) 

Folmer et al., 1994; 

Simon et al., 1994  

28S F: 28Sa 

 

R: 28Sb 

TTGGCGACCCGCAATTTAAGCAT  

CCTGAGGGAAACTTCGGAGGGAAC 

Cristescu & Hebert 2005; 

Hou et al., 2007 

28S F:28SF 

 

R: 28SR 

TTAGTAGGGGCGACCGAACAGGGAT 

 

GTCTTTCGCCCCTATGCCCAACTGA 

Hou et al., 2007 
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TABLE S2 PCR amplification protocols. 

COI 28S 

94℃: 1 min 94℃: 1 min 

5 cycles 

94℃: 30 s 

45℃: 90 s 

72℃: 1 min 

35 cycles: 

94℃: 30 s 

51℃: 90 s 

72℃: 1 min 

35 cycles  

 94℃ (30 s), 

45-50℃ (45 s),  

72℃ (1 min). 

72℃ (5 min). 72℃ (5 min). 

4℃:  ∞ 4℃:  ∞ 
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TABLE S3 Taxonomic and gene information (GenBank accession numbers) data and the 

proportion of missing data for the taxa used in our analyses. 

No. Species  COI 28S 

1 Abludomelita japonica LC637611 LC637812 

2 Abludomelita klitinii LC637598 LC637799 

3 Abludomelita obtusata HM422224 ‒ 

4 Barnardomelita matilda KC517351 ‒ 

5 Brachina invasa OK170029 ‒ 

6 Carinurella paradoxa KR905829 MK421138.1 

7 Dulichiella tomioka LC637612 LC637813 

8 Exitomelita lignicola JQ775392 ‒ 

9 Exitomelita sigynae JN831764 ‒ 

10 Josephosella awa MT466580 / MT466579 MT465143 

11 Josephosella plumulosa JN790071 / HM046502 ‒ 

12 Megamoera dentata MH242844 ‒ 

13 Megomaera subtener MG936114 ‒ 

14 Melita choshigawaensis LC371923 LC637783 

15 Melita hergensis ‒ ‒ 

16 Melita hoshinoi LC637601 LC637802 

17 Melita koreana LC637600 LC637801 

18 Melita miyakoensis LC637605 LC637806 

19 Melita nagatai LC637584 LC637784 

20 Melita nitida MH826287 / AY926679 ‒ 

21 Melita nunomurai LC637587 LC637788 
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22 Melita ogasawaraensis LC637591 LC637792 

23 Melita okinawaensis LC637583 LC637782 

24 Melita palmata KT209217 ‒ 

25 Melita rylovae LC637597 LC637798 

26 Melita setiflagella LC637585 LC637785 

27 Melita shimizui LC371926 LC637780 

28 Nurina poulteri OK170030 ‒ 

29 Synurella ambulans KF719240 MT994448 / EF617236 

30 Quasimelita formosa FJ581763 ‒ 

31 Quasimelita quadrispinosa MG314294 ‒ 

32 Tegano shiodamari LC637586 LC637787 

33 Tegano tashanensis AM1:  OR682171 

AM2:  OR682172 

AM3:  OR682173 

AM1: OR692298 

AM2: OR692299 

AM3: OR692300 

34 Amphipoda MH825929/ MH825920 ‒ 
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TABLE S4 Measurements in mm (according to Fišer et al., 2009) of the various 

appendages of Tegano tashanensis sp. nov. male sampled from Chah 

Kabootari Cave (Iran). 

Appendage mm Appendage mm 

Body length 4.77 

PIII 

Coxal plate depth 0.55 

Head length 0.48 Coxal plate width 0.31 

Antenna I 
Peduncle length 1.25 Basipodite 0.63 

Flagellum length 1.78 Ischiopodite 0.08 

Art 1 acc. flagellum 0.11 Meropodite 0.36 

Antenna II Peduncle length 0.81 Carpopodite 0.30 

Flagellum length 0.57 Propodite 0.29 

Mandible palp 
Art 1 ‒ Dactylopodite 1 0.07 

Art 2 ‒ Dactylopodite 2 0.03 

Art 3 ‒ 

PIV 

Coxal plate depth 0.54 

Gnathopod I 

Propodite length 0.21 Coxal plate width 0.47 

Propodite width 0.13 Basipodite 0.59 

Propodite depth 0.20 Ischiopodite 0.09 

Dactylopodite 1 0.10 Meropodite 0.37 

Dactylopodite 2 0.03 Carpopodite 0.28 

Carpopodite length 0.25 Propodite 0.28 

Basipodite width 0.13 Dactylopodite 1 0.07 

Basipodite length 0.42 Dactylopodite 2 0.03 

Coxal plate depth 0.53 

PV 

Basipodite length 0.63 

Coxal plate width 0.28 Basipodite width 0.52 

Gnathopod II 

Propodite length 0.50 Ischiopodite 0.14 

Propodite width 0.34 Meropodite 0.38 

Propodite depth 0.53 Carpopodite 0.41 

Dactylopodite 1 0.30 Propodite 0.39 

Dactylopodite 2 0.05 Dactylopodite 1 0.11 

Carpopodite length 0.26 Dactylopodite 2 0.04 

Basipodite width 0.17 

PVI 

Basipodite length 0.66 

Basipodite length 0.47 Basipodite width 0.54 

Coxal plate depth 0.52 Ischiopodite 0.13 

Coxal plate width 0.31 Meropodite 0.45 

Uropod I 
Basipodite length 0.56 Carpopodite 0.45 

Endopodite length 0.45 Propodite 0.60 

Exopodite length 0.39 Dactylopodite 1 0.16 

Uropod II 
Basipodite length 0.28 Dactylopodite 2 0.05 

Endopodite length 0.37 

PVII 

Basipodite length 0.73 

Exopodite length 0.30 Basipodite width 0.54 

Uropod III 

Basipodite length 0.28 Ischiopodite 0.12 

Endopodite length 0.15 Meropodite 0.45 

Exopodite art 1 0.69 Carpopodite 0.46 

Exopodite art 2 ‒ Propodite 0.56 

Telson Cleft length 0.17 Dactylopodite 1 0.17 
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Telson width 0.23 Dactylopodite 2 0.04 

Telson length 0.22    

Longest spine length 0.05    
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