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Supplemental Material

Table S1 Primers used in this study

Primer Oligonucleotide sequences
RT-gPCR
TON_1018 5'-gttcgagaatcctgctggtctt-3' 5'-agcaactggcaagtctgaaatg-3'

corR (TON_1016)

5'-agatgggttcagattcgatgaag-3'

5'-tgtccctcagetcatcgtagataa-3'

Construction of mutant

TON_1016- inverse PCR
TON_1016- LA and RA
TON_1015-1-LA
TON_1015-1-RA

5'-catccccagggagcattact-3'
5'-caggacactcgaagaggtagtccag-3'
5'-gccagtgccaagcttgcatgcaagttgagagggcttttctttaatc-3'

5'-aagccctctcaacttgcatgcatagaagagctagtaggcagaaaca-3'

5'-aaaaggaataactgtactca-3'
5'-gttccttgctactattgtatctgea-3'
5'-tacgaattcgagctcggtaccaaggccagaccttgaagagctttac-3'

5'-gccagtgccaagcttgcatgctgatggagaaactcccataatctta-3'

Construction of pQRc

pQRc-LA
pQRc-RA
pQRc-inverse PCR
corQR-insert

5'-gggagatgactgcaggcatgcgtggce-3'
5'-ttacgaattggatccggtaccccagac-3'
5'-tcatctcccaagcattttat-3'

5'-tgtatgcatactctttcataggtgt-3'

5'-gccagtgccaagcttgcatgcaatgg-3'
5'-ctcactctcgttccaggtaccttatcc-3'
5'-ctgcaggcatgcgtggcgtc-3'
5'-gattttaagatggaatcgtgttcgg-3'

Confirmation of mutant construction

TON_1015-1-confirm
TON_1016-confirm

5'-cactttcatagcagaataaa-3'

5'-aagacttgtagaaagtggag-3'

5'-ctcgtatggcectgaacttct-3'
5'-ttgttggcgttaaggacaac-3'



HMG-confirm 5'-atgaacgtaaaagtcctttg-3' 5'-ttctttaggtagtttacttc-3'




TABLE S2 Kinetic parameters of wild-type, ACorQ/corQR’, and ACorR/corQR! strains.

Kinetic parameter® Wild-type ~ ACorQ/corQR™  ACorR/corQR™
tmax (h™) 0.4 0.3 1.4

Fmax (Mmol liter h™Y) 33.0 46.0 191.9
Biomass productivity (g liter® h™%)° 0.06 0.08 0.29

Omax (MmMol g™ h™) 151.3 92.4 249.6

H, productivity (mmol liter® h%)° 33.1 41.8 168.4

Y oix (9 Hz2 g biomass) 0.4 0.7 1.2

Kinetic parameters were calculated with data from graphs in Fig. 4. pmax, maximum specific
growth rate; rmax, maximum H; production rate; gmax, maximum specific H, production rate;
Yo, product yield coefficient with respect to biomass.

® Productivity was determined by dividing total yield by time difference from 8 to 11 h for
the wild-type strain and from 6.5 to 9.5 h for ACorQ/corQR' and from 4.5 to 11 h for

ACorR/corQR.



A Transformation

— Target [ RA ———  Wild-type genome

—AN  RA —
Transfer two times with simvastatin

¥

Plating for single colony isolation
Single cross-over
_- [ RA I_{ HMG H Target RA — through LA
Single cross-over
—E Terget [NRAN %— MR Sgle cross o

'

Transfer more than two times without simvastatin

Plating for single colony isolation

Double cross-over

— Terget RA or
<« <—
Wild-type ‘1’ De| mutant

Confirmation by PCR

kb M W S D kb MW S D

—HMG cassette

kb M W S k12) M W S D
f—Wild-type 1.5

—ACorR 1 —HMG cassette

FIG S1 Gene disruption. (A) Schematic diagram showing the strategy for in-frame deletions
of corR and corQ genes. Cells were transformed with the vector containing a deleted target
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gene flanked by two ~1 kb DNA fragments suitable for homologous recombination (LA, left
arm; RA, right arm). After two-times plating with 10 uM simvastatin, single colonies, where
single cross-over occurred, were selected and confirmed by PCR. After two-times more
plating without simvastatin, cells having mutated target gene were selected. Locations of
primers used for confirmation were marked by black arrows under corresponding genes. (B)
PCR confirmation of ACorQ (two upper pannels) and ACorQ (two lower pannels) mutants.
DNA bands specific for wild-type, ACorQ, ACorR, and HMG cassette were indicated by
arrows at the right sides of figures. M, DNA size marker; W, genomic DNA of the wild-type
strain; S, genomic DNA of cells harboring the integrated vector; D, genomic DNA of the

mutants.
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FIG S2 Construction of ACorQ/corQR' and ACorR/corQR’ strains. (A) Schematic diagram
showing the strategy for integrating corQR genes into the intergenic region between
TON_1126 and TON_1127. pQRc vector was constructed to contain corQR and
Pron_01s7HMGys, cassette genes flanked by 1 kb DNA regions for homologous recombination

which were designated as LA (left arm) and RA (right arm). (B) A schematic diagram
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showing the genome context of corQR-complemented strains after double cross-over. The
positions of primer used for confirmation of mutant construction were indicated by arrows.
(C) PCR confirmation of corQR integration. DNA bands corresponding to wild-type and
integrated sequences were indicated by arrows. M, DNA size marker; W, genomic DNA of
the wild-type strain; ACorQ/corQR', ACorQ mutant containing integrated corQR sequence;

ACorR/corQR', ACorR mutant containing integrated corQR sequence.
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TERMP_01155 262 SQV
TES1_1213 262 SQV
TAM4_1057 295 SAL

NTYWEKIRSL, 1SR ISV
N TYWERJKNL, 1SV

NTYWER)KEL SELITV
TON_1016 285 SQT TYWERIRDI REIVSV
Ker_0760 284 EEL T{RSSTFKRURRM REITSS
TERMP_01155 320 KDLLKEYRE [REKAI-—— EY-— 340
TES1_1213 320 KELLREYKHIREKVL-—- EYK—— 341
TAM4_1057 356 RDILEEYRRVREKVL-——LNBYT—- 375
TON_1016 346  LDLLKEYOR [RERVL-———LNMNERF—— 367
Ker_0760 345 EGLVRRYRELKVSTINRYRLMBMEKLDG 372
B
TERMP_01156 122 MKVNIYECISCYRAPPIGRT C @ERYY [QGVMEELVGKNVT—RAEIY
TES1_1214 58 MKVNIYECMSCYKAPLIGRT CiFEAG TQGVMEKL I GKNIT—RELY|
TON_1015-1 63 IKLNIYECMSCYHTVPIGRT C‘FEAG IQGI I@ELVGRNIT—RAIY|
TAM4_1099 58 MKVNLYECISCYNIKPVGRT COFEAG TQGVMSALIGKNIT--R&VY|

Ker_0759 117 IRITVKDSFEARGRR-ADAP C F‘AGILSAI DVFSIRTGPL

FIG S3 Multiple sequence alignments of the helix-turn-helix (HTH) motifs of CorR proteins
(A) and the V4R domains of CorQ proteins (B). Shown from top to bottom (GeneBank
accession numbers in parentheses) are: TERMP_01155 (ADT84131) from T. barophilus MP,
TES1 1213 (AHF80595) from Thermococcus sp. ES1, TAM4 1057 (EEB72950) from
Thermococcus sp. AM4, TON_1016 (ACJ16504) from T. onnurineus NAL, Kcr_0760
(ACB07508) from Ca. K. cryptofilum OPF8, TERMP_01156 (ADT84132) from T.
barophilus MP, TES1 1214 (AHF80596) from Thermococcus sp. ES1, TON_1015-1-
(KM489057) from T. onnurineus NAL1l, TAM4 1099 (EEB72992) from Thermococcus sp.
AM4, Kcr_0759 (ACB07507) from Ca. K. cryptofilum OPF8. The conserved residues are

shown with black backgrounds (white letters) and three conserved cysteine residues are

indicated by asterisks.



