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Introduction
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Genome Taxonomy Database

1§
Chloroflexia
TR L REEEN
Ktedonobacteria Anaerolineae

Dehalococcoidia

Studies have provided insight into
the metabolic strategies that anaerobic
classes within the phylum use to adapt
to oligotrophic niches.

However, surprisingly little is known
about how aerobic heterotrophic

Chloroflexi colonise oxic environments.



Genomic and metagenomic studies have revealed that Chloroflexi encode carbon
monoxide dehydrogenases (—&{tixkiiEES) and hydrogenases (S {tEE)

known to mediate aerobic respiration of these gases.

Chloroflexi isolates have been shown to aerobically oxidise CO at a range of
environmentally significant concentrations:

Thermomicrobium roseum DSM 5159T consumes high concentrations of CO when
available during growth and multiple Thermogemmatispora isolates have been
shown to oxidise CO, including T. carboxidovorans to atmospheric concentrations

(0.10 ppmv).



While H, oxidation has yet to be reporteds :
IRIASLEBRBIENCD

EHSSFRINEE, BFHEM
SRR ERO ST TERE,
aGE. RHFIASEER.

strains of the phylum are known to eng
hydrogenase ((REXSULES) .

To date, atmospheric H, oxidation has on
Actinobacteria (B¥%&E) and two acidobacterial (B2FFE) isolates.
This enzyme class has been shown to support bacterial persistence by

mediating oxidation of atmospheric H, (0.53 ppmv).
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-----------------------------------------------------------------------------

Thermomicrobium roseum DSM 51597 and Thermogemmatispora sp. T817

DSM 51597: class Chloroflexia, formerly class Thermomicrobia, a strain originally isolated
from Toadstool Spring of Yellowstone National Park, USA.

T81T : class Ktedonobacteria, a cellulolytic thermophilic strain which we previously isolated
from geothermal soils in Tikitere, New Zealand. (2017.02)




. Materials: Bacterial strains : Thermomicrobium roseum DSM 51597

-----------------------------------------------------------------------------

This obligately aerobic bacterium is known to grow heterotrophically on a variety of carbohydrate
(BRI SHD) |, organic acids (BHLEE) , and proteinaceous (EBERJR) substrates.

Previous analyses have shown DSM 51597 encodes a type | carbon monoxide dehydrogenase and

a group 1h [NiFe]-hydrogenase, and can oxidise high concentrations of CO.

However, the bacterium appears to be incapable of supporting chemolithoautotrophic growth (BF%)

and lacks key enzymes for the Calvin-Benson cycle.



T. roseum DSM 5159T7:

30 mL Castenholz media supplemented with
1 g L7! yeast extract and 1 g L! tryptone.
Thermogemmatispora sp. T81T:

30 mL 10% R2A media.

60 °C, 150 rpm/min &35

XJFT.roseum 51597, #J#EEEFH0D600/90.03,
AS/NEHNESEE (ODmax = 0.75&1.0) .
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ERENFE (RNA-Seq) AFILERESFEEN=FIERATHIT.roseum 5159THIEEFRIX,

S+t =0 (18838 10mL, OD 600730.3)
SRR (FEHE: 10mL, OD 600790.75)

=L (21,000xg, 15min, 4°C) 2alEREE N IHIIER =1, BFRELER,
#qggmg@;ﬁ;ﬁggﬂm RNAlaterf2Ea (ThermoFisher Scientific) &, AESHEE
-20°C, ZFE#H1TRNA RN 2ERANF.



3. Gas chromatography:
KASBEEEEZUEMERChloroflexiEifREE I LAERXSFHICOFIH,,
4, Kinetic measurements:

B ECERA EERIDARE PRSI BFERRNEEF P H AMCORNRIE AR NESEL.
5. Activity staining:

(ERERF S IEF YN S AR R EYIN S I —a (IR SRS E R TR e,
6. Electrode measurements:

XSFIEFY, AREMmENEFIRGERFFEELT (CCCP) IERIGH, |IIES,

7. Phylogenetic analyses:

RS R B AT Chloroflexi IS A B8 1 —a (Ui S ESHIH L BRI 570,




- &
‘@' %

PART O3

L Results and discussion




1. Thermomicrobium roseum upregulates hydrogenase and carbon monoxide
dehydrogenase expression during a coordinated response to nutrient starvation
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¢ Succinate dehydrogenase ATP synthase



» 1. Thermomicrobium roseum upregulates hydrogenase and carbon monoxide
dehydrogenase expression during a coordinated response to nutrient starvation
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» 1. Thermomicrobium roseum upregulates hydrogenase and carbon monoxide
dehydrogenase expression during a coordinated response to nutrient starvation
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> 2, T.roseum 51597 aerobically oxidises H, and CO at a wide range of
concentrations, including sub-atmospheric levels, during persistence

737 MFET. roseum 51597 E=FERFIHAXTH2HCORTiEIEE, EMIETSHHFEL14 ppmvAIH2EECO,

1E3FT. roseum 51597, F{EASIEEEEEN,
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> 2, T. roseum aerobically oxidises H, and CO at a wide range of concentrations,
Including sub-atmospheric levels, during persistence

1Z RN DZS G EZNET roseum 515972 MBEXIH, FICOFAL.

Method Vmax app H2 Km app H2 Vmaxapp CO  Kmapp CO
Nonlinear regression 376 569 149 285
Lineweaver-Burk plot 319 688 175 427
Hanes-Woolf plot 372 624 133 220
Eadie-Hofstee plot 377 639 137 244

Average 361 630 149 294



> 2, T. roseum aerobically oxidises H, and CO at a wide range of concentrations,
Including sub-atmospheric levels, during persistence
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> 2, T. roseum aerobically oxidises H, and CO at a wide range of concentrations,

Including sub-atmospheric levels, during persistence

{ERT.roseum 515915 EE SN L MRS HIBH —A RIS EEEEHITRE,
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—EWIRIRSEE BB ADFE: 266kDa, (CoxLMS) 2,
SEE"BMASFE: 210kDa, (HhyLS) 2,



> 2, T. roseum aerobically oxidises H, and CO at a wide range of concentrations,
Including sub-atmospheric levels, during persistence
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« FIARERTEH—ISUERH, T.roseum 5159TEIESFRIREZRIHE, Ali@
X AKS FHFCOMNE IR,

- BF-ChloroflexifEENHIARRY, HERIRZSRES e —a
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> 3.1 Scavenging of atmospheric gases is potentially a common persistence strategy
within the aerobic heterotrophic Chloroflexi

ChloroflexiEfsFRBAN—HENEFREE? ? ?

Thermogemmatispora sp T817: MFrFa=itt#f+1EhHE,

BEHEESTERIE: T8I 4RIB3SELTFT.roseum 5159 AR/ CMFIR &R TD
VKR EES (nuo, ndh, sdh) | KinSE{ES (cox, cyo) FIATPSES (atp) .
B REIARID T IH[Nife]- S BBV ST Ef NI Bl — SRR S Es ST EY(R
ERIET,



> 3.1 Scavenging of atmospheric gases is potentially a common persistence strategy
within the aerobic heterotrophic Chloroflexi

IREEL: PBMXIIR, HAGEMRE,
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3.1 Scavenging of atmospheric gases is potentially a common persistence strategy

within the aerobic heterotrophic Chloroflexi
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1h [NiFe] - SEsF0IEl—FWIRIRSESE
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FAAXSH,FICONZEEENRIFA Chloroflexi
I JERAO L EFHILE.

3.1 Scavenging of atmospheric gases is potentially a common persistence strategy
within the aerobic heterotrophic Chloroflexi
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ERAARIKIE, BHFEFRBEHI, Troseum 51597 (Chloroflexia) HAFEHAEGEIINF
IRSEHITASEEISIE. S5RFFIRBXREVVIRIRSE AR, HHENRBEH,).
—SA AR (CO)FIM SR EFRBBRIERIN FERE LA,
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{EERT.roseum 5159 MEEIHISF RIS HIRZE I SUCERHI — BRI S B E T &,

(EABCAERMRENFENEL MEREHNERIRE.
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1. Thermomicrobium roseum upregulates hydrogenase and carbon monoxide
dehydrogenase expression during a coordinated response to nutrient starvation

Atmospheric H Atmospheric CO
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TusA-SH + X-SH Macromolecular stores

(e.g. fatty acids)





