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Supplementary Material

Figure S1: Multiple global alignment in the wild MiFRS sequence. Itis highlighted

the mutated residues.

ScLAS 440

1W6K 439

SAD1 468

PEN5 471 13

PENG6 476

PEN1 475 |4

PEN4 475 1

MICAS1 472

LcCAS1 475

BPX1 477

KdCAS 468

CAS1 467

PNX 467 |

PSX 467 |4

OSC5 467

GgCAS1 467

BPW 466 I

OSC3 466

GgLUS1 466

OEW 467 |4

TRW 469 |4

PdFRS 466 I

TwOSC1 472

MIFRS 468

TwOSC3 468

OSC1 468

RsM2 471

LcIMS1 466

LUP1 467 14

LUP2 470

RcLUS 468

BgLUS 468

KcMS 468 3 547 |5iA3LEW g
SHS1 468 547 |3IHaTEmiNgN
KdFRS 469 4 548 [TIAZ3= 1IN
KdLUS 469 548 |3TiNII= 1IN
KdGLS 469 548 3TiA3= 1IN
PNY1 470 & 549 |aTiA332 N
PNY2 468 8 547 B Fg%m
EtAS 469 & 548 |aTiAa3r NN
RsM1 469 |4 548 [T N
KATAS 488 3 FEDIVI
BPY 469 FFRDIVI
TwOSC2 471 & Fgﬂgn
PSM 469 IV
AMY2 469 FFRDIVI
GgbAS1 469 FERDIVE
PSY 469 FERDIVE
AMY1 469 FERDIV




Table S1: Sequences of the oxidosqualene cyclase enzymes used in multiple alignment

with their accession number on GenBank, species and function.

Accession . .
Species Function
number

AB257562.1 Arabidopsis thaliana Arabidiol synthase (PEN1)
AY327541.1 Arabidopsis thaliana Talianol synthase (PEN4)
BT020456.1 Arabidopsis thaliana Marneral synthase (PEN5)
AB274959.1 Arabidopsis thaliana Triterpene synthase multifuncional (PEN6)
NM_179572.1  Arabidopsis thaliana Lupeol synthase 1 (LUP1)
NM_106545.3  Arabidopsis thaliana Lupeol synthase 2 (LUP2)
NM_126681.2  Arabidopsis thaliana Cycloartenol synthase (CAS1)
AB263204.1 Rhizophora stylosa Triterpene synthase multifuncional (RsM2)
AB289586.1 Bruguiera gymnorhiza Lupeol synthase (BgLUS)
AB257507.1 Kandelia candel Triterpene synthase multifuncional (KcMS)
DQ268869.1 Ricinus communis Lupeol synthase (RcLUS)
AB058643.1 Luffa cylindrica Isomultiflorenol synthase (LcIMS1)
AB037203.1 Glycyrrhiza glabra B-amyrin synthase (GgbAS1)
AB181244.1 Lotus japonicus B- amyrin synthase (OSC1)
AB034802.1 Pisum sativum B- amyrin synthase (PSY)
AF478453.1 Medicago truncatula B-amyrin synthase (AMY1)
AF478455.1 Lotus japonicus B-amyrin synthase multifuncional (AMY2)
AB034803.2 Pisum sativum amyrin synthase mista (PSM)
AB009030.1 Panax ginseng B-amyrin synthase (PNY1)
AB014057.1 Panax ginseng B-amyrin synthase (PNY2)
AB055512.1 Betula platyphylla B-amyrin synthase (BPY)
HM623868.1 Kalanchoe daigremontiana  Taraxerol synthase (KdTAS)
AB263203.1 Rhizophora stylosa Triterpene synthase multifuncional (RsM1)
AB206469.1 Medicago tirucalli B-amyrin synthase (EtAS)
HM623870.1 Kalanchoe daigremontiana  Friedelin synthase (KdFRS)
HM623869.1 Kalanchoe daigremontiana  Glutinol synthase (KdGLS)
HM623871.1 Kalanchoe daigremontiana  Lupeol synthase (KdLUS)
AB025343.1 Olea europaea Lupeol synthase (OEW)
AB025345.1 Taraxacum officinale Lupeol synthase (TRW)
AB181245.1 Lotus japonicus Lupeol synthase (OSC3)
AB116228.1 Glycyrrhiza glabra Lupeol synthase (GgLUS1)
AB055511.1 Betula platyphylla Lupeol synthase (BPW)
AB181246.1 Lotus japonicus Cycloartenol synthase (OSC5)
AB025968.1 Glycyrrhiza glabra Cycloartenol synthase (GgCAS1)
AB009029.1 Panax ginseng Cycloartenol synthase (PNX)
HM623872.1 Kalanchoe daigremontiana  Cycloartenol synthase (KdCAS)
AB055509.1 Betula platyphylla Cycloartenol synthase (BPX1)
APG38073.1 Maytenus ilicifolia Friedelin synthase (MiFRS)
AAA16975.1 Saccharomyces cerevisiae Lanosterol synthase (ScLAS)
P48449.1 Homo sapiens Lanosterol synthase (1W6K)
BAK52535.1 Aster tataricus Shionone synthase (SHS1)
AJ311789.1 Avena strigosa B-amyrin sintase (SAD1)


http://www.sciencedirect.com/science?_ob=RedirectURL&_method=externObjLink&_locator=genbank&_cdi=6701&_plusSign=%2B&_targetURL=http%253A%252F%252Fwww.ncbi.nlm.nih.gov%252Fentrez%252Fquery.fcgi%253Fcmd%253Dsearch%2526db%253Dnucleotide%2526doptcmdl%253Dgenbank%2526term%253DAB037203%5Baccn%5D

ART66198.1 Populus davidiana Friedelin synthase (PdFRS)

AWK97810.1 Tripterygium wilfordii Friedelin synthase (TwOSC1)
AWK97811.1 Tripterygium wilfordii B-amyrin synthase (TwOSC2)
AWK97812.1 Tripterygium wilfordii Friedelin synthase (TwOSC3)

Table S2 - List of forward and reverse primers for each site-directed mutation reaction.

Primer Sequence 5'-3' Tm (°C)
F473Wf CAAGGGTAGTTGGACATGGTCCGATCAAGACCACGG 67,1
(VZ02355)

F473Wr CCGTGGTCTTGATCGGACCATGTCCAACTACCCTTG 67,1
(VZ02356)
M549sf GATGGAAATGTTGAACCCATCTGAATTCTTGGAAAACATCG 62,8
(VZ02361)
M549Sr CGATGTTTTCCAAGAATTCAGATGGGTTCAACATTTCCATC 62,8
(VZ02362)
L552Fr GATGACGATGTTTTCAAAGAATTCCATTGGG 58,5
(VZO2364)

The underlined region indicates the bases of the respective amino acid residue mutated.
The letters fand r in the primers correspond to forward and reverse, respectively.

Table S3 - List of forward primers used in sequencing for each site-directed mutation

reaction.

Primer Sequence 5'-3' Verified mutations
369/484seq GGGACTCTTTGTATGTTGCATC F473W

(VZ02372)

534/612seq GTTGCTTGTTAGCTGCAACC M549S, L552

(VZ02373)




Figure S2: Interaction between Phe473 residue and Trp612 residue.

Table S4: Concentration of friedelin present in fractions extracted from S. cereviseae
yeast, expressing MiFRS mutants.

Friedelin peak  Cholesterol peak

Friedelin area/ [friedelin]
Sample area average area average
) ] Cholesterol area (mg/L)*
tr ™~ 21,100 min tr ~ 14,706 min
MIFRS — Hex 897656,7 3948327 0,227351 0,206+0,002
M549S - Hex 5548441 2112643 2,626303 0,403+0,002
L552F - Hex 268982,7 4824556 0,055753 0,192+0,001

* Concentration of friedelin in mg/L of culture medium.



Figure S3: Chromatogram of substances used as standard: (a) friedelin, (b) f-amyrin and

o.- amyrin. Chromatogram of the hexane fractions of MiFRS (c), F473W (d), L552F (e) and

M5495 (f).
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Figure S4: Chromatogram of the hexane fractions of wild type of MiFRS: (a) squalene, (b)
oxidosqualene, (c) cholesterol and (d) friedelin.
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