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Table S1: DNA sequences of the exogenous genes expressed in R. foruloides.

Genes

Sequences (5°-3°)

Blh

ATGGGCCTCATGCTGATCGACTGGTGCGCGCTCGCCCTCGTCGTGT
TCATCGGCCTCCCGCACGGCGCCCTCGACGCCGCCATCTCGTTCTC
GATGATCTCGTCCGCCAAGCGGATCGCCCGCCTCGCCGGCATCCTC
CTCATCTACCTCCTCCTCGCGACCGCGTTCTTCCTCATCTGGTACCA
GCTCCCGGCCTTCAGCCTCCTCATCTTCCTCCTCATCAGCATCATCC
ACTTCGGCATGGCCGACTTCAACGCCTCGCCCTCGAAGCTCAAGTG
GCCCCACATCATCGCCCACGGCGGCGTCGTCACCGTCTGGCTCCCT
CTCATCCAGAAGAACGAGGTCACCAAGCTCTTCTCGATCCTCACGA
ACGGCCCGACGCCGATCCTCTGGGACATCCTCCTCATCTTCTTCCTC
TGCTGGTCCATCGGAGTCTGCCTCCACACGTATGAGACCCTCCGCT
CGAAGCACTACAACATCGCGTTCGAGCTCATCGGCCTCATCTTCCT
CGCCTGGTACGCGCCGCCGCTCGTCACCTTCGCCACCTATTTCTGCT
TCATCCACTCCCGCCGCCACTTCTCCTTCGTCTGGAAGCAGCTCCAG
CACATGTCGTCGAAGAAGATGATGATCGGCTCGGCCATCATCCTCT
CGTGCACCTCGTGGCTCATCGGCGGCGGCATCTACTTCTTCCTCAA
CTCGAAGATGATCGCCTCGGAAGCCGCGCTCCAGACCGTCTTTATC
GGCCTCGCAGCGTTGACGGTCCCGCACATGATCCTCATCGACTTCA
TCTTCCGCCCCCACTCGTCGCGCATCAAGATTAAGAACTAGACTAG
T




BCDO

ATGGACATCATCTTCGGCCGCAACCGCAAGGAGCAGCTCGAGCCG
GTCCGCGCCAAGGTCACCGGCAAGATCCCTGCGTGGCTCCAGGGC
ACGCTCCTCCGCAACGGCCCTGGCATGCACACGGTCGGAGAGTCGC
GCTACAACCACTGGTTCGACGGGCTCGCGCTCCTCCACTCGTTCAC
CATCCGCGACGGCGAGGTCTACTACCGCTCGAAGTACCTCCGCTCG
GACACGTACAACACGAACATCGAGGCCAACCGCATCGTCGTGAGC
GAGTTCGGCACGATGGCGTACCCTGACCCATGCAAGAACATCTTCT
CCAAGGCGTTCTCGTACCTCTCGCACACCATCCCGGACTTCACCGA
CAACTGCTTGATCAACATCATGAAGTGCGGCGAGGACTTCTACGCC
ACCTCGGAGACCAACTACATCCGCAAGATCAACCCACAGACCCTC
GAGACCCTCGAGAAGGTCGACTACCGCAAGTACGTCGCCGTCAAC
TTGGCCACCTCGCACCCCCACTACGACGAGGCCGGCAACGTCCTCA
ACATGGGCACGTCGATCGTTGAGAAGGGCAAGACCAAGTACGTCA
TCTTCAAGATCCCCGCCACCGTCCCGGAGGGCAAGAAGCAGGGCA
AGTCGCCGTGGAAGCACACCGAGGTCTTTTGCTCGATCCCGTCCCG
ATCCCTCCTCTCGCCGTCGTACTACCACTCGTTCGGCGTCACCGAG
AACTACGTCATCTTCCTCGAGCAGCCGTTCCGGCTCGACATCCTCA
AGATGGCCACCGCCTACATCCGCCGCATGTCCTGGGCTTCGTGCCT
CGCCTTCCACCGCGAGGAGAAAACCTACATCCACATCATCGACCAG
CGCACGCGACAGCCAGTCCAGACCAAGTTCTACACCGACGCGATG
GTCGTCTTTCACCACGTCAACGCCTACGAAGAGGACGGCTGCATCG
TGTTCGACGTCATCGCCTACGAGGACAACTCCCTCTACCAGCTCTT
CTACCTCGCCAACCTCAACCAGGACTTCAAGGAGAACAGCCGCCTC
ACGTCCGTCCCGACGCTCCGCCGCTTCGCGGTCCCCCTCCACGTCG
ACAAGAACGCGGAGGTCGGCACGAACCTCATCAAGGTCGCGTCGA
CCACGGCCACCGCCCTCAAGGAGGAGGACGGCCAGGTCTACTGCC
AGCCGGAGTTCCTCTACGAGGGCCTCGAGCTCCCGCGCGTCAACTA
CGCGCACAACGGAAAGCAGTACCGCTACGTGTTCGCCACCGGCGT
CCAGTGGTCGCCCATCCCCACCAAGATCATCAAGTACGACATCCTC
ACCAAGTCGAGCCTCAAGTGGCGCGAGGACGACTGCTGGCCCGCT
GAGCCCCTCTTCGTCCCGGCGCCGGGCGCCAAGGACGAGGACGAC
GGCGTCATCCTCTCGGCCATCGTCAGCACCGACCCCCAGAAGCTCC
CGTTCCTCCTCATCCTCGACGCGAAGTCGTTCACGGAGCTCGCGCG
CGCGTCGGTCGACGTCGACATGCACATGGACCTCCACGGCCTCTTC
ATCACGGACATGGACTGGGACACGAAGAAGCAGGCGGCCTCGGAG
GAGCAGCGCGACCGCGCCTCGGACTGCCACGGCGCCCCCCTCACCT
AG




ninaB

ATGGCCGCCGGCGTCTTTAAGTCGTTCATGCGCGACTTCTTCGCCGT
CAAGTACGACGAGCAGCGCAACGACCCGCAGGCGGAGCGCCTCGA
CGGCAACGGACGCCTCTACCCCAACTGCTCGTCGGACGTCTGGCTC
CGGAGCTGCGAGCGCGAGATCGTCGACCCGATTGAGGGCCACCAC
TCGGGCCACATCCCGAAGTGGATCTGCGGGTCGCTCCTCCGCAACG
GCCCCGGTTCGTGGAAGGTCGGCGACATGACCTTCGGCCACCTCTT
CGACTGCTCGGCGCTCCTCCACCGCTTCGCCATCCGCAACGGCCGC
GTCACCTACCAGAACCGCTTCGTCGACACCGAAACGCTCCGGAAG
AACCGCTCGGCCCAGCGGATCGTCGTCACCGAGTTCGGCACCGCCG
CCGTCCCTGACCCGTGCCACTCGATCTTCGACCGCTTCGCGGCCAT
CTTCCGGCCGGACTCCGGCACCGACAACAGCATGATCTCGATCTAC
CCGTTCGGCGACCAGTACTACACCTTCACGGAAACGCCGTTCATGC
ACCGCATCAACCCCTGCACGCTTGCCACCGAGGCCCGCATCTGCAC
GACGGACTTCGTCGGCGTCGTCAACCACACGTCGCACCCTCACGTG
CTCCCGTCGGGCACCGTCTACAACCTCGGCACGACCATGACCCGCT
CGGGCCCGGCCTACACGATCCTCTCGTTCCCGCACGGCGAGCAGAT
GTTCGAGGACGCCCACGTCGTCGCCACCCTCCCGTGCCGCTGGAAG
TTGCACCCCGGCTACATGCACACGTTCGGGCTGACCGACCACTACT
TCGTCATCGTCGAACAGCCGCTCTCCGTCAGCCTCACCGAGTACAT
CAAGGCGCAGCTGGGCGGCCAGAACCTTTCGGCCTGCCTCAAGTG
GTTTGAGGACCGACCCACCCTCTTCCACCTCATCGACCGCGTCAGC
GGCAAGTTGGTCCAGACCTACGAGTCGGAGGCCTTCTTCTACCTTC
ACATCATCAACTGCTTCGAGCGCGACGGCCACGTCGTCGTCGACAT
CTGCTCCTACCGCAACCCGGAGATGATTAACTGCATGTACCTCGAG
GCGATCGCCAACATGCAGACGAACCCTAACTACGCGACGCTCTTCC
GCGGCCGCCCGCTCCGCTTCGTCCTCCCCCTTGGCACCATCCCCCCG
GCGTCCATCGCTAAGCGCGGCCTTGTCAAGTCGTTCTCGCTCGCGG
GCTTGTCGGCCCCCCAGGTCTCGCGCACCATGAAGCACTCGGTTTC
GCAGTACGCGGACATCACGTACATGCCGACCAACGGAAAGCAAGC
GACGGCCGGCGAGGAGTCGCCGAAGCGCGACGCTAAGCGGGGCCG
CTACGAGGAGGAGAACCTCGTCAACCTCGTCACGATGGAGGGCTC
CCAGGCGGAGGCGTTCCAGGGCACGAACGGCATCCAGCTCCGCCC
TGAGATGCTCTGCGACTGGGGCTGCGAGACCCCACGCATCTACTAC
GAGCGCTACATGGGCAAGAACTACCGCTACTTCTACGCTATCTCCT
CGGACGTTGACGCCGTGAACCCCGGCACCTTGATCAAGGTCGACGT
CTGGAACAAGAGCTGCCTCACCTGGTGCGAAGAGAACGTCTACCC
GTCGGAGCCCATCTTCGTCCCCTCGCCGGACCCGAAGTCGGAGGAC
GACGGCGTCATCCTCGCCTCGATGGTCCTCGGCGGCCTCAACGACC




GCTACGTCGGCCTCATCGTCCTCTGCGCCAAGACGATGACCGAGCT
CGGCCGCTGCGACTTCCACACCAACGGCCCGGTCCCTAAGTGCCTC
CACGGCTGGTTCGCCCCTAACGCCATCTAG




Table S2: Primers used in this study.

Primers Sequences (5°-3°) Description

BCO-F GAGCGAAGGAAGCCGCATCGAC Amplification of BCO

BCO-R ACTGCAGGCGTGGAGAACGGAA genes

LDP1-EcoRV- ACTCAAAACACGCACGCACGCAAGGA

BTS1-F TATCATGTCGCTGGACTGGTACGA Amplification of BTS!

LDP1-Spel-BTS1- | CGAGGTGAGACGGGGCGGAATCGTAC | (1568 bp)

R TAGTTCAGACTTTGGGAAGCTCGT

LDP1-EcoRV- ACTCAAAACACGCACGCACGCAAGGA

HMGI1-F TATCATGGTCTTTGCCACGTCGCC Amplification of HMG1

LDP1-Spel- CGAGGTGAGACGGGGCGGAATCGTAC | (4518 bp)

HMGI-R TAGTCTAGTCCTTGCCCTTGGTCA

GPD-EcoRV- ACAACACCAGATCAGTCACAGATATCA

CARB-F TGCGCCCGCTTGCACGT

P2A-CARB-R AGGGCCAGGGTTCTCTTCGACGTCGCC | Amplification of CARB
AGCCTGCTTGAGGAGCGAGAAGTTGGT | (2666 bp)
AGCGCCCGAGCCACCGCGCAGGTACAT
CACCAAC

P2A-BTSI1-F CGACGTCGAAGAGAACCCTGGCCCTAT
GTCGCTGGACTGGTACG

P2A-BTS1-R AGGGCCAGGGTTCTCTTCGACGTCGCC | Amplification of BTS!
AGCCTGCTTGAGGAGCGAGAAGTTGGT | (1596 bp)
AGCGCCCGAGCCGACTTTGGGAAGCTC
GTGC

P2A-CARRP-F GACGTCGAAGAGAACCCTGGCCCTATG
GGCGGACTGGACTACTGG Amplification of

Thsp-Spel- AGGTGAGACGGGGCGGAATCGTACTA | CARRP (2310 bp)

CARRP-R GTTCACAGCGCCTGCCACG




Tnos-Xbal-RT14-

F

TCATCTATGTTACTAGATCCICTAGACA

ATCGTGTGAAGAGCGAAGG

ERG10-RT14-R

GTACGACACGCGTGCTTACTCTAAGAG

GAGGAAAGAAGGAGGAAA

Amplification of RT14

promoter (1046 bp)

RT14-ERG10-F

TTCCTCCTTCTTTCCTCCTCTTAGAGTA

AGCACGCGTGTCGTAC

Thsp-Spel-

ERG10-R

GTGAGACGGGGCGGAATCGTACTAGTT

TAGAGGCGCTGGATGACGA

Amplification of

ERG10 (1971 bp)

Tnos-Xbal-FBA-F

TGTCATCTATGTTACTAGATCCICTAGA

CTCTGCTCTCGCTCGCTGT Amplification of FBA
ERGI13-FBA-R GTCGAGGGAGCAGGCGACATTGTAGCT | promoter (1548 bp)
AGTTAGTGTTAGAAGTGAAG
FBA-ERG13-F CTTCACTTCTAACACTAACTAGCTACA
ATGTCGCCTGCTCCCTCGAC Amplification of ERGI3
Thsp-Spel- GAGGTGAGACGGGGCGGAATCGTACT | (2021 bp)
ERGI3-R AGTTTACGCGACGTGCGGCTTGTC

Tnos-Xbal-PGI-F

TGTCATCTATGTTACTAGATCCICTAGA

TGGCCGTCTGCCATTTCATC Amplification of PG/
IDI1-PGI-R ACGCACGAGTGGTGCAAGACATGGTTC | promoter (1550 bp)
GTAGCGTGGTGAGTG
PGI-IDI-F CACTCACCACGCTACGAACCATGTCTT

GCACCACTCGTGCGT

Thsp-Spel-IDI1-R

AGGTGAGACGGGGCGGAATCGTACTA

GTTCACATGCGGATGATGCTGCCC

Amplification of IDI

(1226 bp)

Tnos-Xbal-RT14-

F

TCATCTATGTTACTAGATCCICTAGACA

ATCGTGTGAAGAGCGAAGG

FBA-Thsp-R

CACAGCGAGCGAGAGCAGAGCGCGCA

CTTCTCTGCACTG

Amplification of
ERG10 expression

cassette (3413 bp)




Thsp-FBA-F

CAGTGCAGAGAAGTGCGCGCTCTGCTC

TCGCTCGCTGTG

Amplification of ERGI3

expression cassette (3950

LDP-Thsp-R TTGTGGGGGCCGTGTCGGACCGCGCAC .
TTCTCTGCACTGC "
Thsp-LDP-F AAGATGCAGTGCAGAGAAGTGCGCGG
TCCGACACGGCCCCCACA Amplification of LDP
Blh-LDP-R CCAGTCGATCAGCATGAGGCCCATCTT | promoter (849 bp)
GCGTGCGTGCGTGTTTT
LDP-BIh-F AAAACACGCACGCACGCAAGATGGGC
Amplification of Blh
CTCATGCTGATCGACT
with its terminator Thsp
PGI-Thsp-R CGACGATGAAATGGCAGACGGCCACG
(1318 bp)
CGCACTTCTCTGCACTGC
Thsp-PGI-F ATGCAGTGCAGAGAAGTGCGCGTGGCC
GTCTGCCATTTCATCG Amplification of IDI
Thsp-R TCCTGTCAAACACTGATAGTTTAAACT | expression cassette (3181
GAAGGCGGCGCGCACTTCTCTGCACTG | bp)
C
SpCas9-F GAAGATCTCCAGACGGACCTTGAGAA Construction of Cas9
SpCas9-R GCTCTAGAACTGGATTTTGGTTTTAGG | expression cassette
(5856 bp)
gTGL-F CAATTGATCTGCGGCCATA Construction of gRNA
gTGL-R TCGACCTGCAGGCATGCA expression cassette (325
bp)
G418-F ATGGGCAAGGAGAAGACCCA Amplification of G418
G418-R CTAGAAGAACTCGTCGAGCATGAG (810 bp)
NAT-F ACCCTCGACGACACCGCGTA Amplification of NAT
NAT-R TAGGGGCACGGCATCGACAT (563 bp)
RT-ACTIN-F CCATCCTCCGTCTCGACCTC 89 bp




RT-ACTIN-R CGTGGTCGTGAACGTGTAGC
RT-BTS1-F CAAGAGAGTCGTCGGGATGC

131 bp
RT-BTS1-R TGGCCGAGTTGATCGTCTGG
RT-CARB-F TCGTCGAGATGAGCAGCGAC

125 bp
RT-CARB-R CATCGACAGCTCGTAGTGCG
RT-CARRP-F TCCTCTGGAGCACCTTCAGG

119 bp
RT-CARRP-R TGTGCCGGATGAGGTACGAG

Notes: The designation “RT” within the primer names is for real-time PCR. Underlined sequences

indicate restriction enzyme recognition sites.

Table S3: The genes used in this study.

Genes Name Protein ID
BTS1 geranylgeranyl diphosphate synthase RHTO 02504
HMGI hydroxymethylglutaryl-CoA reductase RHTO 04045
ERGI0 acetoacetyl-CoA thiolase RHTO 02048
ERGI3 hydroxymethylglutaryl-CoA synthase RHTO_02305
IDI1 isopentenyl-diphosphate isomerase RHTO 05138
CARRP phytoene synthase RHTO_ 04605
CARB phytoene dehydrogenase RHTO 04602




