@EPublish
Article

Modulation of the MEP Pathway for Overproduction of 13-R-ma-
noyl Oxide in Cyanobacteria

Lawrence Chuk Sutardja, Nadia Dodge Sandra Lambert Walby, Nicholas Jeffrey Butler Thiyagarajan Gnanasekaran, Birger Lindberg
Mdler, Poul Erik Jensen *

Supplementary Information

1-80
ScGGPPS.
SjGGPPS MVAQTFNLDTYLSQRQQQV

PbGGPPS MRSMNLVDAWVQNLPIFKQPHPSKFIHHPRFEPAFLKSRRPISSFAVSAVLTGEEARIFTRGDEAPFNFNAYVVEKATHV
81- 160

SVl EIDE H INND 2 AWSSONES B ISKI2YNH R EK e KNER ENEVQINR\YZYNEZKDQ SQI\E/EEHNSS DD/ BEDN/AZH
SjGGPPS EEALS--AALVPAYPERFYEAMRY SHBAGEIERLEPIBCLAACELAGGSVEAMPTACALEMIFTVERIHEELPAMBNDDF
PbGGPPS NKALD--DAVAVKNPPMIHEAMRY SHlAGEBRER VEPMECIAACENVGGBQAAAIPAACANEMIFTVERIHEEL PCVBENDDHE
161 - 240

SVElE i )RR €OTTSH L FEV/EST INTANYLUYFREO BUSOETTKE D EYHN & T IFENERE EINEHREQE EDLYWRDE EEILIZTO
SiGGPPS RREKPINEKVEBEDIAILAGDALLAYBFEHIASQURGVEPQLVEQVIARIGHAVAATGEVGEEV VBLESEGK--AISL--
PbGGPPS [RREKPUNEK VEBENVAVLAGDALLAFEFEFIATAIRIGVAPERIBAAVAELAKAIGTEGEVABEV VBLHCTGN-ENVGL--
241 - 320

S eIeTIE Y Y EN ALY INK T ele BFRIET HRIN Y E/A ESE=SSHH € HS BYiZF N YQIRDDY[ENEKDFQVISSEKEFAED! TEEKIESF
SjGGPPS BTLEYIHSHEIGABLEASVVSGGIBAGADEELLARBSHYARDIBLAFSIVERIEDVTATSEQLGRTAGKEBQAAARATYES
PbGGPPS DTLEFIHIHEIAABLEASVVEGAIBGGGEEDQVEKHERTEARKIBLLFSV VR IEDVTKSSEELGRTAGKEBLAVDRTTYBK

321 - 400
SVEleli l H .\ ENFTKTKEQTEQHNE/IERIIEEERTSDKD KK EIQIEEFDTNES £ YTKNFEINQ BUNLIIKNDNENKY(EZD[E . SHS)
SjGGPPS LLGHEASRQEEAEE--LIQSAK----n-crmmmenev EALRPYG-SQAEPHELALADRITRRQH--------em-mmev

PbGGPPS LLGHEKAMEFAER--LNEEAK--------mmmaev QELEDEEPRKAAPEVALADYJAHRQN------------------

401 - 420

SCGGPPS

I CTC]211S S

e T ——

Figure S1. Alignment of GGDPSs used in this study.
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Figure S2. Colony PCR of SjGG/D transformants (T1-T3). A) Colony PCR of the SJGGPPS-EcDXS
operon and flanking regions. Lane 1: 1kb+ ladder, lane 2-4: Amplicon of SJGGPPS-EcDXS and flanking

regions on pDF-trc (T1-T3) (expected band size: 2950 bp), land 5: amplicon of flanking regions on empty
pDF-trc vector (expected band size: 215 bp).
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Figure S3. Side product analysis. A) Supernatant extractions of cell cultures, Empty (with no TPSs or
GGPPs), MO, SjGG, PbGG and ScGG, compared to authentic geranylgeraniol (Ggeraniol) and
geranyllinalool (Glinalool) standards. The constituent eluting at approximately 8.3 min is 1-eicosene, the
internal standard. B) Enhanced view of the same chromatograms for better visualization of the cell

supernatants.
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Figure S4. Titers of 13-R-MO normalized to OD730. (A) Corresponding to Fig. 3A; B) Corresponding to
Fig. 3B and C) Corresponding to Fig 4A.
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Table S1. Constructs used in this study. Homology to the genome and the plasmid backbone are truncated
for brevity.

Homology or Backbone
Promoter

e

1. TPS Integrative Construct

1160 bp homology — promoter — TPS2- TPS3 — terminator — kanamycinR — 1115 bp homology
CCCGTCTGGTCAATATCCCTTGGCAAAGTTTAAATAATCTCGCATCAGCAATGGCTAGGGACTCT
GACTAATCCCATGGCTAAACTCCTGTCAACGTAAATGCATGCCGCTTCGCCTTCGCGCACCTGT
AGAGAAGAGTCCCTGAATATCAAAATGGTGGGATAAAAAGCTCAAAAAGGAAAGTAGGCTGT
GGTTCCCTAGGCAACAGTCTTCCCTACCCCACTGGAAACTAAAAAAACGAGAAAAGTTCGCAC
CGAACATCAATTGCATAATTTTAGCCCTAAAACATAAGCTGAACGAAACTGGTTGTCTTCCCTT
CCCAATCCAGGACAATCTGAGAATCCCCTGCAACATTACTTAACAAAAAAGCAGGAATAAAAT
TAACAAGATGTAACAGACATAAGTCCCATCACCGTTGTATAAAGTTAACTGTGGGATTGCAAA
AGCATTCAAGCCTAGGCGCTGAGCTGTTTGAGCATCCCGGTGGCCCTTGTCGCTGCCTCCGTGT
TTCTCCCTGGATTTATTTAGGTAATATCTCTCATAAATCCCCGGGTAGTTAACGAAAGTTAATG
GAGATCAGTAACAATAACTCTAGGGTCATTACTTTGGACTCCCTCAGTTTATCCGGGGGAATTG

TGTTTAAGAAAATCCCAACTCATAAAGTCAAGTAGGAGATTAATTCAATGGAATTCCTCGAGT
CTAGA
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AGATCTAGTAGTGGAGGTGAATTC

CTGCAGAACTAG

TGTCGACGGATCCCCGGTCTCATGATA

TCGAGCTGATCCTTCAACTCAGCAAAAGTTCGATT
TATTCAACAAAGCCACGTTGTGTCTCAAAATCTCTGATGTTACATTGCACAAGATAAAAATATA
TCATCATGAACAATAAAACTGTCTGCTTACATAAACAGTAATACAAGGGGTGTT

TCAGAATTGGTTAATTGGTT
GTAACACTGGCAGAGCGGTACCATGGTATTACCAATTAGCAGGATCAGAGATTTCTATCAGTTC
CCCAGCAATTGCCCTTCCCTGTCATTTTGAGAAATAGGTGTGTGTGGTGGT
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2. pDF-trc-SjGGPPS
Backbone-SjGGDPS- Backbone

TTGACAATTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGG

TGGCTGTTTTGGCGGATGAGAGAAGATT
TTCAGCCTGATACAGATTAAATCAGAACGCAGAAGCGG

3. pDF-trc-PbGGDPS
Backbone-PbGGDPS- Backbone
TTGACAATTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGG

TGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGC
CTGATACAGATTAAATCAGAACGCAGAAGCGG

4. pDF-trc-ScGGPPS

Backbone-ScGGDPS- Backbone
TTGACAATTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGG
AAAG
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TGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACAGATTA
AATCAGAACGCAGAAGCGG

5. pDF-trc-SjGGPPS-DXS*
Backbone-SjGGDPS-EcDXS*-Backbone
TTGACAATTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACAGG

ggtcgactagtggaggaaccgct
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GCTTTGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACA

GATTAAATCAGAACGCAGAAGCGG
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