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Supplemental Figure S1. Comparative sterol biosynthesis across kingdoms in Eukaryota as adapted from references 1-5.
Biosynthetic steps catalyzed by SMTs are highlighted in red. .



Popunrs fnchocarpa 1 1
RIELS COmmTE
IS0SSPRNT SrharseT |
Siyeina max 1

Medicago fnancaiuls §
Aratidopsiz fhallana |

PFopulus trichocarpa 1 2 SMTa

100

Micodiana iabacumn T 1
Lycoparsican ssccianium 1

Micohana mbacem I 2

plart

Fp— Zaa mays 11
100 Cryza safiva 1 1
== Hordieum vulgars 1
Trfcuim aaslivern 1

Dryza satva 1.2

Zeamays | 2

Eaocharmycas coavisias
Canaida glabrala

I |§'?
o0

Hiyvarompces cfis

SMTh
fungal

Eramathacium gasaypi
Cisvisporg disilanas
Candids sbicans

Doberromyons hansani
Yarowia Npaitica

Lisfilaga mayds

Crypiacorcus necfianmans

Schizosaccharomycss pombea

Aspargiius midwians

100

Gibberaila zaas |

Coccidioldes posadasi SMTc

Magnaparths grises & fungal

MNeurospas
Gitbarall zase 2

100

3

{ 1002

7

!‘]E

i

o1

Ty

100

100

protozoan

— 32

IEARIO, e (kinetoplastida)

— 05 changes
Supplemental Figure S2. Phylogenetic tree of 24-

Trypanasama o

and 28- SMTs. Adapted from References 3 and 5.



Supplemental Table S1. Comparison of the occurrence of putative and known SMT genes across kingdoms.

Strain® Class Taxon Source?  |Subfamily®| Type* SiI:r?irI;erri]tE/S
Chlamydomonas reinhardtii Chlorophyceae Green alga 0i|158279461 d SMT2 100%
Cucumis sativus Magnoliopsida Flowering plant | gi|449517755 a SMT1-2 39.60%
Selaginella moellendorffii Isoetopsida Lycophyte gi[302769362 a SMT1 38.70%
Cucumis sativus Magnoliopsida Flowering plant | gi|449464010 a SMT1 38.20%
Glycine max Magnoliopsida Flowering plant | gi[351725990 a SMT1 37.10%
Physcomitrella patens Bryopsida Moss 0i|162662665 a SMT1 35.80%
IAmphimedon queenslandica Demospongia Demosponge gi[340378018 a SMT1 35.70%
Cyanidioschyzon merolae Cyanidiophyceae Red alga i|449018476 a SMT1 30.10%
Aphanomyces euteiches Oomycota Water mold 0i|189026959 a SMT1 27.60%
Saccharomyces cerevisiae Saccharomycetes Yeast 0i|396515 b SMT1 37.10%
Paracoccidioides brasiliensis Eurotiomycetes Dimorphic fungus | gi|226288403 c SMT1 34.50%
Cucumis sativus Magnoliopsida Flowering plant | gi|449437406 d SMT2 48.90%
Physcomitrella patens Bryopsida Moss 0i|162676403 d SMT2-2 48.80%
Physcomitrella patens Bryopsida Moss 0i|162676411 d SMT2-1 48.10%
Selaginella moellendorffii Isoetopsida Lycophyte i[300156481 d SMT2-1 48.10%
Physcomitrella patens Bryopsida Moss i|168047907 d SMT2-3 47.70%
Selaginella. moellendorffii Isoetopsida Lycophyte gi[300153528 d SMT2-2 47.50%
Glycine max Magnoliopsida Flowering plant | gi[242755468 d SMT2-2 46.00%
Glycine max Magnoliopsida Flowering plant | gi[242755433 d SMT2-1 43.80%
Thalassiosira pseudonana Coscinodiscophyceae Diatom 0i[223996139 d SMT2 38.00%
Thalassiosira pseudonana Coscinodiscophyceae Diatom gi[224006796 d SMT2 36.80%
Dictyostelium discoideum Dictyostelia Slime mold 0i|60464861 d SMT2 35.90%
Ectocarpus siliculosus Phaeophyceae Brown algae 0i[299469830 d SMT2 34.10%
Ectocarpus siliculosus Phaeophyceae Brown algae 0i[299469813 d SMT2-1 32.20%
Trypanosoma cruzi Zoomastigophora Kinetoplastid gi|407843552 e SMT1 32.50%
Trypanosoma brucei Zoomastigophora Kinetoplastid gi[70832598 e SMT1 32.30%

'Host organism of SMT

2Gene sequence from GenBank
3Based on the grouping of SMTs from the phyogenetic tree shown in Fig. S2.
4Based on the annotation from the GenBank or for CrSMT and E. siliculous SMT2-1 based on biochemical reasoning,

5Percent similarity of amino acid sequences is relative to the amino acid sequence of CrSMT.
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Supplemental Figure S3. Michaelis-Menten plot determined under initial velocity conditions of CrSMT2 incubated with
cycloartenol at concentrations varied from 5 to 150 uM and SAM fixed at saturation of 100 uM . Reactions were
performed for 45 min at 35 °C in phosphate buffer pH 7.5. Datapoints were assays of triplicate determinations. Error bars

represent standard error (SEM).
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reinhardtii SMT1 (1} @LIGGIIDISEVEDEET 75
brugei a¥T1 (1} M SRGFLILLIARERDANGUVNGDVHATAGRLE 24
oaravicias JMT1 (1) MIFNNIAQFEAVOEYLE 48
max SMT1 (1} DLIGEIISAEEVQDNYE 52
thaliana aMTZ (1} DLIGEIISAEEVQDNYE 52
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thaliana aMT2 (53) QYWIFPRRPEE--IETAEEVEDEVDTEYNLY TDIYEWGW SQIrHERPS IPGESHEDATRIEEEMAVDLIQVER GQEILDV | 130
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thaliana aMTZ [131) EMEAIASHIRANVVEIT INEYQVNE ARLHNFFAC LDALCEVV CENCLOMEP FDDNIEDEAY IIEATCHAGRLEEY 210
reinhardtii SMT1 (236} YGEIYRVIRFGSYEVSYERWSIQEFDVNNAE HVEIMDEI NECHGLEEMRTWEEAED AGENVEEELVMILDLAT A-———3V 311
brugsi SMT1 (192} YSEVERAJRFGAYFMLYEWCLIDLYDPANEEHGRAVREGIELGDGLEEL DTMRGVVAAVEAACEVVEESFOMAERFESGER 271
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Supplemental Figure S4. Alignment of sterol methyltransferase amino acid sequences (GenBank accession numbers) from
C. reinhardtii (gi|159465129), T. brucei (gi|[70832598), S. cerevisiae (gi|6323635), G. max (gi|242755433) and A.
thaliana (gi|332191841). Identical residues conserved in the primary structure are in red. The sequences were aligned
using Align X (Informax Inc) with defauled parameters. The deduced substrate preference of SMT catalyzes the first
(A24(25)-substrate or second (A24(28)-substrate) Cl-transfer reaction, SMT1 or SMT2 is reported. Sterol and SAM
binding sites are indicated as boxed Regions 1, 2 and 4 or Region 2, respectively.
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Supplemental Figure S5. Spectral and chromatographic properties of CrSMT2-generated chlamysterol 2. (A) TIC
chromatogram of obtusifoliol 1 conversion to chlamysterol 2. C-MS (30 m HP-5 capillary column) coupled to HP 6890
gas chromatograph interfaced to a 5973 mass spectrometer at 70 eV; GC flow rate of He was set at 1.2 ml/min, injector
port was 250 °C and the initial temperature was set at 170 °C, held for 3 min, and increased at 19 °C/min to 280 °C. (GC
Method B) Cholesterol eluted at 16.5 min. (B) RP-HPLC chromatogram of 1 conversion to 2. Phenomenex Luna C18(2)
column, 250 mm x 4.6 mm x 5 um, (Phenomenex, Torrance) eluted with 100 % methanol at 1 mL/min and 20
°C, monitored at 210 nm. At these conditions, cholesterol eluted at 17 min. (C) High-end EI mass spectrum of 2. Base
peak is 425 [M* — Me]. (D) *HNMR at 500 MHz of 2. Olefinic signals of H27.
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Supplemental Figure S7. Spectral and chromatographic properties of CrSMT-generated cycloneolitsol.
chromatogram of cyclobranol 1 conversion to cycloneolitsol 2. GC flow rate of He was set at 1.2 ml/min, injector port
was 250 °C and the initial temperature was set at 170 °C, held for 3 min, and increased at 20°C/min to 280 °C. Cholesterol
eluted at 14.2 min. (B) RP-HPLC chromatogram of 1 conversion to 2. Phenomenex Luna C18(2) column, 250 mm x 4.6
mm x 5 um, eluted with isocratic 60:40 (v/v) acetonitrile/2-propanol at 1 ml/min and 25 °C, monitored at 210
nm. Cholesterol eluted at 12 min. (C) High-end El mass spectrum of 2. High end has been adjusted to show detail (base
peak is 95 amu, M* is 4 %, M* - Pr 421 is 17 %). (D) HNMR at 500 MHz of 2. Inset: Olefinic signals of H27.
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Supplemental Figure S7. Different views of substrate-SMT interactions (adapted from references 5-7): A- 24-methylated
zymosterol (orange) and 24-methylated cycloartenol (green) bound in the transition state, B and C-Homology models are
taken from TbSMT and ScSMT, respectively , where details of the modeling are described including software. .
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Supplemental Figure S8. Mass spectra of products of first and second C,-transfer to lanosterol by CrSMT2. A. 24p-methyl
lanosta-8,25(27)-dienol B. eburicol (24(28)-methylenelanost-8-enol) C. 24p-ethyll anosta-8,25(27)-dienol .
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Supplemental Figure S9. Mass spectra of products of first and second C,-transfer to [24-?H]lanosterol by CrSMT2. A. 243-
methyl [24a-2H]lanosta-8,25(27)-dienol B. [25-?H]eburicol (24(28)-methylene [25-2H]lanost-8-enol) C. 24B-ethyl [24-
2H]lanosta-8,25(27)-dienol
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Supplemental Figure S10. Molecular ions and diagnostic fragmentations for stereospecifically labeled products of first and
second C,-transfer to [24-2H]lanosterol by CrSMT2 . El-mass spectral data was collected from 50-550 a.m.u.
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