Environ. Chem. 2014, 11, 653-660 ©CSIRO 2014
doi:10.1071/EN14078 AC

Supplementary material

Comparative analyses of cadmium and zinc uptake correlated with changes in
natural resistance-associated macrophage protein (NRAMP) expression in
Solanum nigrum L. and Brassica rapa

Y. Song,A’B L. Hudek,“ D. Freestone,® J. Puhui™ A. A. Michalczyk,B Z. Senlin® and M. L.

Ackland®®

“Key Laboratory of Pollution Ecology and Environmental Engineering, Institute of Applied

Ecology, Chinese Academy of Sciences, Shenyang 110016, People’s Republic of China.
BSchool of Life and Environmental Sciences, Deakin University, Burwood, Vic. 3125 Australia.
“Centre for Regional and Rural Futures, Deakin University, Burwood, Vic. 3125, Australia

PCorresponding author. Email: leigha@deakin.edu.au

Page 1 of 3



Environ. Chem. 2014 ©CSIRO 2014
doi:10.1071/EN14078 AC

920 B. rapa (ACP30561.1)
980 S. torvu (BAM34952.1)
920] S. nigrum L. (AEA86280.1)
L N. tabacum (BAH66919.1)
T. urartu (EMS65084.1)
920 P. trichocarpa (ERP65083.1)
980 T. cacao (EOY26042.1)
920 A. thaliana (NP_178198.1)

B. juncea (ACL83360.1)

Fig S1. Phylogenetic tree showing the evolutionary distances and clustering of natural resistance-associated macrophage protein (NRAMP) transporters from A. thaliana
(NP_178198.1), N. tabacum (BAH66919.1), B. juncea (ACL83360.1), S. torvu (BAM34952.1), T. urartu (EMS65084.1), T. cacao (EOY26042.1) and P. trichocarpa

(ERP65083.1) with S. nigrum L. (AEA86280.1) and B. rapa pikenensis (ACP30561.1).
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Fig S2.

(BAH66919.1), B. juncea (ACL83360.1), S. torvu (BAM34952.1), T. urartu (EMS65084.1), T. cacao (EOY26042.1) and P. trichocarpa (ERP65083.1) with S. nigrum L.

Consensus nucleotide sequence for plant NRAMP genes

5’ ATGCTTCAMTCGCTTTCGCAGAGCTAAGCYCAGTGKKWTASWGAGKMMKAARGTATGGCGGGCTSAAMTCG
TCYMSRCARCCSCAGTTYATSRCWARYACYGSAAACMAGARYYTYTCMAATSHSCCWCTGATYSATGAKWK
CRRATACTGATCARATTGTKGTRCCMGATAAGAAAAACTGGAARAACWTATTYKCATAYRTKGGTCCTGGW
TTCCTTGTTTSAWTTGCMTAYATYGATCCTGGAAATTTTSAAACTGYTRCARKCTGGAGCWCARTACAART
ATGRGTTRCTTTGGATMATMTTASTGGCKTCMTKTGCTGCTCTTGTSATYCARTCCYTKGCWGCSAATYTR
GGKGTKGTYACAGGGAAGCATTTAGCAGARCAYTGYAGARMKGARTATCCYARAGGTSCCAAAYTTCATCY
TATGGRTMMTWGCWGAAATYGCWRTTGTKGCATGTGAYATTCCTGARGTKATTGGSACAGCMTTTGCWTTR
AACATGCTSTTCARWATMCCARTWTGGWKTGGTGTSCTKWTSACAWTTGGKTCTWCTWSYATTRCARCART
ATGGGGTTMGGAARCTTGAGATTCTTKATYKCWTTYCTTGTWCTTACMRTWGCTGKRTGCTTYTTKGYGGA
GSTTGGMTATGCRAARCCSGWSKCYKSWGAAGTTCTYMAHGGGCTTTYGTTCTTCAAAGRAVTGGTGCRAC
TRRDCTWGCYATTYCMCTHCTTGGYGCTATKGTTATGCCSCACAAYCTYTTYCTCCAYTCAGCMCTGGTGC
TTTCCAGGARAATYCCWCGATCWGTSMAKGGCATYARRGAVGCWTGCAGATWTTATMTRATMGAAAGTGGY
YTKGCTTGATGGTGGCWTTTCTYAAYRTMTCMRT TATYTCWGTMASTGGWGCWGTYTGCMATTCYYCWWMT
ATGAVYSCAGAWGAYCRRGMKARSTGTGAGGAYTTAGAYYTGAACAARGCAARGCCTCKTTYTTACTMMRA
AAYGTYTTAGGBARYTGGAGT TMAARCTWTTTGSAATTGCTTRCTWGCWTCRGGDCAGAGAGTTCKACWAT
AACTGGRACATAYGCYGGYCCAATAYGTWATGCAGGGYTTCTTGATTTRCGRCTRAARCCRTGGMTWMGRA
ACTTTCTTAACTCGWWGCTTRGCHATWGTYCCWAGTTTARTTGTKKCWMTYATTGGWCGGCKCTGSTGGGG
CTGGARASYTRATYATYATYGCKTCGATYTTATCKTTTGAGCTSCCYTTTGCTCTSATTCCAYTKCTCAAR
TTCACMAGCAGTRARACCAAGATGGGKKMACATGYMAAYYCARYTGCGGTTTCAGCWRYMRCTGRTYATTG
GYWCMYTRATCATGGGWATAAAAYATATAYTATCTAGSWGASRAGTTKSWTMCACTYYCTYMWKSAKAGYC
ATYTAGGAAACTKRYKGYTRWGGTGTYTTTGTGGAATATTWGGCAYYTGTGKGTKTGKYARTTTATYTGGC
TGCAGTATSYTGTACYTGGCTTCTATCCGAMMWAATAAGRAARGCGACGACGCACCCACCGATCTATTGGA
TGCTCTCTGACCATCCCTCTACTCCACAACTCTCTCTCGGTACCATTCTTCAGGTTTAGAGCTTGCGCCAT
GGTTGAACTTGATCTTAGGTTGTATCCACT TTCTCCCTACATTGTTATCCAGATATGTTGCCGGTTCAGTG
ACAGATTCGGAAACAGCTTTCAGTCCTTTGGTCAGCCACATAGCTTCACGCCATATCATCAGAAGGGTAGT
CATCTGTTTATATTTGACTGCCGTCTCCTTCTAAACAGAGATAATGCTACTCCAGACGAACT TAATTACAA
TCAAGTTTGCATTGAGTTCCGTATCATTGAGGACCGCTCTATTTTTATACTCAAAGGATGTGGTATACGAA
TCTTTGAGGATCATTGCCCATCTCCAGATAACCAACCTGATAATGTGAGCTCCACGTTAGG TGTAGCTAGA
TGGGCTCTGCCACATCCTACCAAACGGAACGTCTTTAAAGATTTAACGTTGGCTCTCAATGGCGCAAAGCA
TCAGTTTTTAAAACGCCGTGCACGTGGAGAATGA 3’

Consensus peptide sequences for plant NRAMP's

Reading Frame 1.

MLXSLSOS- KOO E XK MAGX RGO S)OOOOOORMOOCCO-XMBOOT DX DOCXDKKN
WXNXXXXNGPIFLVX IO DPGNEXTXXKWSXXOXXVXLDXXXGHHXCCSCRXNONONNN
KXREAFSRINOOOSXRXOXSX YOO M X LY HVXF XXX LY TOXSMIOOUME M
XDOCOOOMY GV LEILK XX CXY OO LG WX OOO0O00OGE S AKVLO K XG X TR
IXXLXAXVMXHXXKLXSXLVLSRXXXRX X XGXXHXCRXY XX ESKXA-WWX X300 LXXHX
OO0 X OO RX-XC-TROX LXK TR XE X XA OOOOREF XN WX
XXM XXCRXS-FXO00O000OMLS LAV X LG XX GAGXIOOXSXLXFEXXFA
XIPX LXFXSSXT KM HXOOOYSXOO0OWIOHG X KXY X - XXSXXHXOOOOH KGN XL
XCKCGIXGXCXXXXLXGCSKXYXASIRXNKXXDDAPTOLLDAL-PSLYSTTLSRYHSSGL
ELAPWLNLILGCIHFLPTLLSRYVAGSVTDSETAFSPLVSHIASRHIIRRVVICLYLTAY
SE-TEIMLLOTNLITIKFALSSWSLRTALFLYSKDVVYESLRIAHLOQITNLIM-APR-Y
-LDGLCHILPNGTSLKI-RWLSMAQSISF-NAVHVEN

Reading Frame 2.

CFXRFRRAKXSX XXXV WRAXXVINHX VXX XCKH XK DX-XXILIXLXKXIRKT
GHEYXHNXVLKSLF KOO LER KL GO )Y LW LA A LR RSO KN A
KTGKHLAX KRN XY HKMG KK HOO NN M- XS - MO0 SHEX K HAXK OGO OW XN KX
KWHKNKNK K MGG XLRFXEXKLX LXK AKCNHXE XY XXX KN EVINGLYF PRV XN KK
KRR LKL LK TH RS KON W CF PG KK DX AR A DX KKK XK LD GO R SHOK Y IOOOW
KUMKF XAV KX RGN R ECLUK AKX LXHHLYX WS XK LXLLX XXX X ES XX THTNN
XPIXKAGKLDXX XMW XXNFLNSX LXK XXX X CXENW KLY GLY XX KKK RRYXLS XKLL
KEXMSHSHAN NP RO R F O DO WX XIS X0 M TGO ETHK
GHFVEYXAXVAXAKYXAAVHCKWLLS XX IXXATTHPPIYWMLSDHPS TPQLSLGTILGV-
SLRHG-T-5-WVVSTFSLHCYPDMLPVO-QIRKOLSVLWSAT-LHAISSEG-55VYI-LPS
PSKQR-CYSRRT-LASSLH-VPYH-GPLYFYTORMWYTNL-GSLPISR-P T-CELHVRC
S-MGSATSYQTERL-RFNVGSQWRKASVFKTPCTWRM

Reading Frame 3.
ASYAFAELSXVIOX XXKYGGXXSH00MQNI0OCOCN OO N LIOOK Y-S KO -EKL

EXXIXIXKSWXPCXXCX XXSWKFXNXCXXLEXXTXMXX FGROOMOOCKLLLXOCOOCOGCOX
KOAGSI-QROCOOONGOUPX FDONOCEX OO CXIT P TXFXCXNIMX FXOCPIOWKGXXXT
JOSHH OO GXEX-DS)0CLN L LA LCOOOOOK PG XSS KOOACO0000
JOCRWCY XY AXCOOCP X SXGAF OO XX HOCOCCE O KWCOLIVIV F 000000
XXOHOCCMOOOOOOCEX O XAX PIOCY OO0 -XXG VIO CIOOODRW - LXHX X
XXM FLROCOOOOOTFLT OO0 LOOOCUXRY W GWIOOCOO DX X-AXXCS
XSKAQXHXQXXQDGXTX X COFSIOKLOCSWX-X XY LOOOOOCOOCOCCKR KX
WXLWNDOOOOOFXWLAYXVXGFYPXX-XXRRRTHRSIGCSLTIPLLHNSLSVPFFRFR
ACAMVELDLRLYPLSPYVIQICCRFSDRFGNSFOSFGOPHSFTPYHOKGSHLFIFDCRL
LLNRDNATPDELNYNQVCIEFRIEDRSIFILKGCGIRIFEDHCPSPDNQPDNVSSTLGY
ARWALPHPFTKRNVFKDLTLALNGAKHOFLERRARGE-

(AEA86280.1) and B. rapa pikenensis (ACP30561.1).
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Consensus nucleotide and peptide sequences for natural resistance-associated macrophage protein (NRAMP) transporters of 4. thaliana (NP_178198.1), N. tabacum




