Submitted Thursday, July 31, 2014
Revised version submitted Tuesday, September 09, 2014

The pathway of human AS3MT arsenic methylation

Supplemental Information

Dharmendra S. Dheeman, Charles Packianathan, Jitesh K. Pillai and Barry P. Rosen'

Department of Cellular Biology and Pharmacology, Herbert Wertheim College of Medicine, Florida

International University, Miami, FL 33199 USA

Running title: AS3MT mechanism

To whom correspondence should be addressed: Barry P. Rosen, Department of Cellular Biology and
Pharmacology, Herbert Wertheim College of Medicine, Florida International University, Miami, FL 33199

USA, brosen@fiu.edu




Table S1: Oligonucleotide primers for mutagenesis of cysteine residues

Primer Sequence

Oligonucleotides for mutagenesis of conserved cysteine residues

C32S forward 5'-GCTGATCTGCAAACGAACGGTAGCGTGACCACG-3"

reverse 5"'-CGTGGTCACGCTACCGTTCGTTTGCAGATCAGC-3"'

C61S forward 5'-CTGCGTTATTACGGCAGCGGTCTGGTGATCC-3"

reverse 5'-GGATCACCAGACCGCTGCCGTAATAACGCAG-3"

C156S forward 5'-ATGATATCGTGGTTTCTAACAGCGTCATTAATCTGGTGC-3"

reverse 5'-GCACCAGATTAATGACGCTGTTAGAAACCACGATATCAT-3"

C206S forward 5'-GTTCTGTGGGGTGAAAGCCTGGGCGGTG-3"

reverse 5"'-CACCGCCCAGGCTTTCACCCCACAGAAC-3"

Oligonucleotides for mutagenesis of non-conserved cysteine residues

C72S forward 5'-CCCGGAACATCTGGAAAACAGTTGGATTCTGGATC-3"'

reverse 5'-GATCCAGAATCCAACTGTTTTCCAGATGTTCCGGG-3"'

C85S forward 5'-GGTTCTGGCCGCGACAGTTATGTTCTGAGCC-3"

reverse 5'-GGCTCAGAACATAACTGTCGCGGCCAGAACC-3"

C250S forward 5'-TGGAACGTGTTATTGGCGATAGCCGCTTCGTC-3"'

reverse 5'-GACGAAGCGGCTATCGCCAATAACACGTTCCA-3"




Table S2: Oligonucleotide primers for mutagenesis of tryptophan residues

Primer Sequence

W73R forward 5'-TCCCGGAACATCTGGAAAACTGTAGGATTCTGGATC-3"'
reverse 5'-GATCCAGAATCCTACAGTTTTCCAGATGTTCCGGGA-3"
W73L forward 5'-AACATCTGGAAAACTGTTTGATTCTGGATCTGGGCAG-3"
reverse 5'-CTGCCCAGATCCAGAATCAAACAGTTTTCCAGATGTT-3"'
W203L forward 5'-TCGCACGCACAAAGTTCTGTTGGGTGAATGCC-3"
reverse 5'-GGCATTCACCCAACAGAACTTTGTGCGTGCGA-3"
W213L forward 5'-GCGGTGCACTGTACTTGAAGGAACTGGCAGT-3"

reverse 5'-ACTGCCAGTTCCTTCAAGTACAGTGCACCGC-3"'
W73R/W203Y forward 5/ -TCGCACGCACAAAGTTCTGTATGGTGAATGCCTGGG-3"
reverse 5’ -CCCAGGCATTCACCATACAGAACTTTGTGCGTGCGA-3
W73R/W213Y forward 5’ -GGCGGTGCACTGTACTATAAGGAACTGGCAGTGC-3"
reverse 5’ -GCACTGCCAGTTCCTTATAGTACAGTGCACCGCC-3"

W203L/W213Y forward 5’ -GGCGGTGCACTGTACTATAAGGAACTGGCAGTGC-3’

reverse 5’ -GCACTGCCAGTTCCTTATAGTACAGTGCACCGCC-3’




Fig. S1. Nucleotide sequence of the hAS3MT cDNA clone and the synthetic gene. Conserved
nucleotides are indicated (*).
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ATGGCTGCACTTCGTGACGCTGAGATACAGAAGGACGTGCAGACCTACTACGGGCAGGTG
ATGGCTGCTCTGCGTGATGCCGAAATCCAAAAAGATGTCCAAACCTACTACGGTCAAGTG
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GGACATGAAAAAGAACTAATGTTTGATGCCAATTTTACATTTAAGGAAGGTGAAATTGTT
GGCCACGAAAAGGAACTGATGTTCGATGCGAATTTTACGTTCAAAGAAGGTGAAATCGTG
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Fig. S2. Amino acid sequence of synthetic hAS3MT. Nucleotide and amino acid sequence of synthetic
hAS3MT. Amino acid residues 1-218 are GST; residues 37-42 are a thrombin site; residues 73-38 are an
enterokinase site; residues 280-645 are hAS3MT (underlined), and residues 655-662 are the eight histidine
tag.

atgtcccctatactaggttattggaaaattaagggccttgtgcaacccactcgacttecttttggaatatcttgaa

M s P I L G Y W K I K GUL V Q P T RULULULE Y L E 25
gaaaaatatgaagagcatttgtatgagcgcgatgaaggtgataaatggcgaaacaaaaagtttgaattgggtttyg

E K Y E E H L Y E R DE G DI K WU RNI KU K FEUL G L 50
gagtttcccaatcttccttattatattgatggtgatgttaaattaacacagtctatggccatcatacgttatata

E F P N L P Y Y I D GD V KL T Q S M A I I R Y I 75
gctgacaagcacaacatgttgggtggttgtccaaaagagcgtgcagagatttcaatgcttgaaggagcggttttyg

A D K HNMULGSGT CU®PI KEZRAETISMTLEGA AUV L 100
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ctacctgaaatgctgaaaatgttcgaagatcgtttatgtcataaaacatatttaaatggtgatcatgtaacccat

L P EMLIKMU FEIDI RIULUCHI KT YU LNSGTUDHV T H 150
cctgacttcatgttgtatgacgctcttgatgttgttttatacatggacccaatgtgcctggatgcgttcccaaaa
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Fig. S3. Multiple alignment of hAS3MT with orthologues. Homo sapiens As(lll) S-adenosylmethionine
methyltranferase (AAI19639) was aligned with eukaryotic orthologues from Rattus norvegicus (rAS3MT,
NP_543166), Danio rerio (zAS3MT, NP_001034928), Chlamydomonas reinhardti (CrArsM,
XP_001703619) and Cyanidioschyzon merolae (CmArsM, FJ476310). The shading illustrates conserved
residues, with conserved cysteine residues highlighted in gray. The asterisks denotes position of
tryptophan residues. Boxed residues denote residues not included in the cDNA clone or synthetic hAS3MT.
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hAS3MT =  ————m— - MAALRDAE IQKDJQTH e QVIRKRSANIOTNGCVTTARPVPKHIREA 46

rAS3MT =  ———m——mm MAAPRDAE THKDYQ KTSANIQTNACVTPAKGVPEYI|IKS 46

zZAS3MT ———— - MADAARDRTVTSVYND\KE)@4e K THKQK SIN#KSNACVPSAKPVSAYVIZKV 50

CrArsM MVEPASIAELSRAEQLGKDQDAVRATIKEN@{CETIKTSNINFRT SACT-ACKAPPPA 59

CmArsM - -MPCSCASGCQKSKNGGSTPS IRDH|jAD}$4eKTIFOSSAIPKTSACK - LAAAVPESHEKI 57
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CrArsM LADVPTE\YKEKF){ E 117
CmArsM LADIADE|LEKF)4 E 117
hAS3MT KGOVIRZAEKYLDYHMEKYGF - -QASNVTRIHEY 159
rAS3MT IAZAKAYLEYHTEKFGF - -QTPNVTIIL.HEQ 159
zAS3MT EARLAZARNY IDYHMQRFGY - ~KNP QY| 163
CrArsM PAWLIA%ZAT SHADAYCRDKLG-YGKS TQEE 173
CmArsM DNOLIAZARKYVEYHAEKFFGSPSRS LKEF 177
hAS3MT PDIIQQVLOHA Y RIK HlEeL YIRIN AT SLEL PEE IRTH 219
rAS3MT PDINQKVL, QUK Y[ele)olT. Y ¥ \a4A ST.EVSED IKSH 219
zAS3MT SPDISSSVLRIZAY CiARKD/eleIAL, YIINNa4SDART PEHLKANKT 223
CrArsM SPDIARVLSIHCY P DRRLPQSVRSHPWVIAL, 233
CmArsM STNIZLALFKINT HRIARRDEEINL, YI3INAADRRL.SEAAQQDPIIRY| 237
hAS3MT AQKI[E3CPPRLVTANLITIQNKERERVIGDC F HS----KTGPTKRCQVIN 275
rAS3MT AKKI[E3CPPIRLVTANI I TVGNKEWERVLGDC F I.P----KTEPAGRCQ 275
zAS3MT AEEV[E3CKPIRLVSASI ITVGNTEWESILGDY Y 1.0----KGLEKKPCL 279
CrArsM S TDPIQLECEE IQIHDAEWRDQVGEARIFYSTikY PGQIEDLCEDYGQVAVM 293
CmArsM VAEAE3RDVIALYVSVGPVDVSD PQURKLVPDVOIRYSCINF A-TLEATREDYGQSAT)M 296

hAS3MT TGHEKELMFBANFTIKEGE IVEDEETAA I LKNERFAQDLIRPIGEKLPTSGGC- 334
rAS3MT GHEKELIFBANFTIJKEGEAVENYDEETNA T LRNISRFAHDIRLFTPVEASLLAP-——- 331
zZAS3MT DITDSEESFEFNAQYAIJKVDKVMEDGDVIANI LRNSRFSEEIITFQPQGVNTASSGG-- 337
CrArsM THPGHSHAYDLIDHH VTNKPML‘CGNT;SMVGE LAPHIFTIIGDR-—-——————— 343
CmArsM LeGG- - -EEFKLRFFT)JPREKPVRYDRNTLIE I I RHSRLHQWISVSAEQQHMGLFKAND 353
hAS3MT =  ---—-- SALELKDIITDPFKLAEESDSMKSRCVPDAAGGCCGTKKSClH- 375
rAS3MT = ——-—-———- QTKVIIRDPFKLAEESDKMKPRCAPEGTGGCCGKRKSC-- 369
zAS3MT = --—--—- CWAKPNAVSVNPFELVQQLG---SASVSPSTGGCCAGQESCCN 377
CrArsM =  ———-———-- AVHYGQFDCSGPKTTTG--GAASPSNSAGACGPGGACC- 379
CmArsM SYALLHAPLSMQVEQLVCEVKKGSTGTCSAQASANGASCCATGRRCC- 400



