
 

 
Figure S1. Screening HMAs from candidate sequences identified by a BLASTP search against the peanut 
genome using phylogenetic analysis with AtHMAs from Arabidopsis and OsHMAs from rice. A total of 
21 protein sequences were identified to be putative AhHMA members (cluster I).
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AhHMA5.1  VLAISDPLKPSAQEVISILRSMK.IRSIMVTGDNWGTANSIAKEVGIET...............................    504 
AhHMA5.5  VLAISDPLKPSAQEVISILKSMN.IRSIMVTGDNWGTANSIAKEVGIET...............................    504 
AhHMA5.6  VLAVSDPLKPDAKEVISILKSMK.IKSIMVTGDNWGTANSIARQAGIET...............................    495 
AhHMA5.2  VLAVSDPLKPDAKEVISILKSMK.IKSIMVTGDNWGTANSIARQAGIET...............................    511 
AhHMA5.7  AYSVTDPLKPEAKRVISFLHTMG.ISSIIATGDNLATATAIANEVGIDE...............................    507 
AhHMA5.3  AYSVTDPLKPEAKRVISFLHSMG.ISSIIATGDNLATATAIANEVGIDE...............................    507 
AhHMA7.2  VLGISDPLKREASVVIEGLQKMG.VRPVMVTGDNRRTARAVAKEVGIQD...............................    518 
AhHMA7.3  VLGISDPLKREASVVIEGLQKMG.VRPVMVTGDNRRTARAVAKEVGIQD...............................    518 
AhHMA7.5  VLGISDPLKREASVVIEGLQKMG.VRPVMVTGDNRRTARAVAKEVGIQD...............................    518 
AhHMA7.4  VLGVADPLKREASVVIDGLHKMG.VIPVMVTGDNWRTARAVAKELGIQD...............................    516 
AhHMA7.1  VLGVADPLKREASVVIDGLHKMG.VIPVMVTGDNWRTARAVAKELGIQD...............................    518 

                                                              
                   *       660         *       680         *       700         *       720        

AhHMA1.1  ..............FHCNLKPEDKLSHVKDTS.............................................RDT    526 
AhHMA1.2  ..............FHCNLKPEDKLSHVKDTS.............................................RDT    526 
AhHMA3.1  ..............VHAELLPEDKLKIITEFK..............................................KE    471 
AhHMA3.2  ..............VHAELLPEDKLKIITEFK..............................................KE    471 
AhHMA8.1  ..............MKASLSPQQKSKFISSLK..............................................AS    531 
AhHMA8.2  ..............MKASLSPQQKSKFISSLK..............................................AS    508 
AhHMA6.2  ..............VLSGVKPDGKKKFINELQ..............................................KD    453 
AhHMA6.1  FDCCLLTAIHSHLVVLSGVKPDGKKKFINELQ..............................................KD    531 
AhHMA5.4  ..............VIAEAKPEQKAEKVKEFQ..............................................AS    524 
AhHMA5.8  ..............VIAEAKPEQKAEKVKEFQ..............................................AS    524 
AhHMA5.1  ..............VIAEAKPEQKAEKVKDLQ..............................................AS    524 
AhHMA5.5  ..............VNAEAKPEQKAEKVKDLQVHCFGRKKFSIHLHSLIKVLFQKDIDIIVVSKHIKWTFIYFSFFKKAS    570 
AhHMA5.6  ..............VMAEAQPHTKATQVKDLQ..............................................NS    515 
AhHMA5.2  ..............VMAEAQPHTKATQVKDLQ..............................................NS    531 
AhHMA5.7  ..............MKGMT.............................................................    512 
AhHMA5.3  ..............VFAETDPLGKADKVKELQ................................................    525 
AhHMA7.2  ..............VRAEVMPAGKADVVQSFQ..............................................KD    538 
AhHMA7.3  ..............VRAEVMPAGKADVVQSFQ..............................................KD    538 
AhHMA7.5  ..............VRAEVMPAGKADVVQSFQ..............................................KD    538 
AhHMA7.4  ..............VRAEVMPAGKADVVRSFQ..............................................KD    536 
AhHMA7.1  ..............VRAEVMPAGKADVVRSFQ..............................................KD    538 

                                                              
                   *       740         *       760         *       780         *       800        

AhHMA1.1  GGGLIMVGEGINDAPALAAATVGIVLAH.RASATAIAVADVLLLRENISAVPFCIAKSRQTTTLIKQNVALALFCITMAS    605 
AhHMA1.2  GGGLIMVGEGINDAPALAAATVGIVLAH.RASATAIAVADVLLLRENISAVPFCIAKSRQTTTLIKQNVALALFCITMAS    605 
AhHMA3.1  GP.TAMVGDGLNDAPALATADIGISMGI.SGSALATETGNIILMSNDLRKIPEVIKLAKKSHRKVIQNIFLSV.ITKAAI    548 
AhHMA3.2  GP.TAMVGDGLNDAPALATADIGISMGI.SGSALASETGNIILMSNDLRKIPEVIKLAKKSHRKVIQNIFLSV.ITKAAI    548 
AhHMA8.1  GHHVAMVGDGINDAPSLAVADVGIALQNEAQENAASDAASIILLGNKISHVVDALDLAQATMGKVYQNLSWAV.AYNVVA    610 
AhHMA8.2  GHHVAMVGDGINDAPSLAVADVGIALQNEAQENAASDAASIILLGNKISHVVDALDLAQATMGKVYQNLSWAV.AYNVVA    587 
AhHMA6.2  QKIVAMVGDGINDAAALASSHIGIALG..GGVGAASEVSSIVLMRNQLSQLVDALELSRLTMNTVKQNLWWAF.IYNIVG    530 
AhHMA6.1  QKIVAMVGDGINDAAALASSHIGIALG..GGVGAASEVSSIVLMRNQLSQLVDALELSRLTMNTVKQNLWWAF.IYNIVG    608 
AhHMA5.4  GKTVAMVGDGINDSPALVAADVGMAIG..AGTDIAIEAADIVLMKSNLEDVITAIDLSRKTFSRIRLNYFWAL.GYNLLG    601 
AhHMA5.8  GHTVAMVGDGINDSPALVAADVGMAIG..AGTDIAIEAADIVLMKSNLEDVITAIDLSRKTFSRIRLNYFWAL.GYNLLG    601 
AhHMA5.1  GCIVAMVGDGINDSPALVAADVGVAIG..AGTDIAIEAADIVLMKSNLEDVITAIDLSRKTFWRIRLNYIWAL.GYNLLG    601 
AhHMA5.5  GCIVAMVGDGINDSPALVAADVGVAIG..AGTDIAIEAADIVLMKSNLEDVITAIDLSRKTFWRIRLNYIWAL.GYNLLG    647 
AhHMA5.6  GYTVAMVGDGINDSPALVSADVGMAIG..AGTDIAIEAADIVLMRSNLEDIVIAIDLAKKTFNRIRLNYIWAL.GYNLLS    592 
AhHMA5.2  GYTVAMVGDGINDSPALVSADVGMAIG..AGTDIAIEAADIVLMRSNLEDIVIAIDLAKKTFNRIRLNYIWAL.GYNLLS    608 
AhHMA5.7  ...VAMVGDGINDSPALVAADVGMAIG..AGTDVAIEAADIVLVKNSLEDVITAIDLSRKTMLRIRLNYIWAL.GYNVLG    586 
AhHMA5.3  ..........................G.....................................................    526 
AhHMA7.2  GSIVAMVGDGINDSPALAAADVGMAIG..AGTDIAIEAADYVLMRNNLEDVITAIDLSRKTFSRIRLNYVFAI.VYNVVA    615 
AhHMA7.3  GSIVAMVGDGINDSPALAAADVGMAIG..AGTDIAIEAADYVLMRNNLEDVITAIDLSRKTFSRIRLNYVFAI.VYNVVA    615 
AhHMA7.5  GSIVAMVGDGINDSPALAAADVGMAIG..AGTDIAIEAADYVLMRNNLEDVITAIDLSRKTFSRIRLNYVFAM.VYNVVA    615 
AhHMA7.4  GSIVAMVGDGINDSPALAAADVGLAIG..AGTDIAIEAADYVLMRDNLEDVITAIDLSRKTFSRIRLNYVFAM.AYNVIA    613 
AhHMA7.1  GSVVAMVGDGINDSPALAAADVGMAIG..AGTDIAIEAADYVLMRYNLEDVITAIDLSRKTFSRIRLNYVFAM.AYNVIA    615 

 

Figure S2. Complete multiple sequence alignment of the 21 AhHMA proteins using MAFFT (v. 7) with the default settings. 
Identical residues are highlighted in black and homologous residues in gray, while the typical conserved amino acid residues 
such as TGE, CPC/SPC, DKTGTLT, HP, PxxK, and GDGxNDxP are highlighted in red lines. 



 

Figure S3. Predicted 3D structure of peanut AhHMA proteins by SwissModel. Models were visualized 
by rainbow color from N to C terminus. 

 


