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2.C.necatoras MCF

The main objective of BIOCOMQ is to developand validate a flexible platform to | | Cupriavidus necator H16 grows to high-cell densities in lithoautotrophic
biologicallytransform CQ into addedvalue chemicalsand plastics The versatility | | heterotrophic or mixotrophic conditions It is able to fix CG via the CBBcycle. C
and flexibility of the platform is based on 3 main stages (CQ solubilization,] | necator H16 naturally accumulates polyhydroxy alkanoates (PHAs), mostly
bioprocessand downstream)which will be combined together as puzzle pieces | | polyhydroxybutyrate (PHB)undernutrient restrictiory (Fig2).

BIOCOMCQ will develop4 MCFsbasedusing CQ from ironé&steel industry as a
direct feedstockto produce4 commoditieswith applicationin chemicalsand plastics
sectors using 3 different biological systems anaerobic microorganisms(C3-6
alcohols by Clostridig, aerobic microorganisms (3-hydroxypropionic acid by =
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1. BIOCONLO2 vision

Acetobacter)and enzymes(formic acid by recombinantresting E colicellsandlactic Figure 2 PHB biosynthetic pathway {.necator The geneghaA phaBandphaCcode respectively for an
acid by mu |ti- enzym ati C System)(Fig 1) acetylCoA acetyltransferase, atetoacetylCoA reductase and a polyll¥droxylakanoate)polymerase
. ' respectively.
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| 2 i L ! 'g | Chemical/Plastic industry thermoplasticBiopof. Forthe aforementionedreasons,C necatorhasbeenelected
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- - i i S i 3 i A performedfor its production
- | O 1
%—@I '-% ! !! I g: = .
EHR-NE 'E | Food/Feedindustry 4. hCAlBs biocatalyst
- P @ | Fi ] id B : . .
| % | — ﬂ L‘;”:’ﬁf:;’d b 3 —> The carbonic anhydrase enzyme (CA) catalyses the conversion of CQ Into
A 8 i -y bicarbonate(HCQ) at extremely high turnover rates. The chosenCAis the most
"ﬁ' _;@i S | | i § active CAisoformdescribedthe humanone (hCAI) whichdisplaysa k., of 10° sZ.
| : : ! | © i Plasticindustry
CO2 Capture Goal: ; ! _MCF4 ; | _— ;B
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Midterm: 1.4 L P i § | A recombinantconstructfor hCAllwasobtainedand expressiorconditionsoptimized
Longterm: 3.5 L | | The hCAllstability of samplesstored at a RT and at 4°C was evaluated overtime

Figure 1Overall strategy of BIOCARO2. during 15 days A dramaticlossof activity of ~ 35%wasobservedafter just onedayin

both conditions Asthe final substrateof 100%
the reactionwill be CQ from iron&steel

3. Biofilm formation

| | o o | iIndustry, gaseouscontaminantspresent > 8%
. >
Microbial blc_)fllms exhibit several. gdvantqggscompared t_o planktonic cells It in these effluents have been tested for 3 -~
pro_tec_:ts agalnstshear forces, nutrition _deﬂmency,fre_e radicals, pH _c_hangesand inhibition. Four bottles, A, B, Cand D S
antimicrobial agents As B_IOCOM?Q_ IS perfo_rmed In harsh conditions and In were tested for 6 hours (gas flow 50 £ o
. - . <
presenceof severalcontaminantspbiofilm formation wastested for C necator mL/min at 30°C) and the activity of 3
An extensivebibliographicresearchhas hCAllevaluated Only one of the bottle, 0% —CART —CA 4°C
been carried out to select11 different with sulphurcontainingspeciesstrongly 0%
materials with properties suitable for iInhibits hCAll 0 5 rime tiayy 15
biofilm formation and CQ, adsorption Figure 6hCAllstability overtime.
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Figure3. Packingnaterialsselectedfor biofilm test. In order 2 C gfbf,?,‘ﬁu:;ﬁﬁgfig 12280
a) beechwood b) eucalyptus,f Raschigingsémm, d) Raschigings 20% Carbon disulphide (Q$ 8.5
10mm, e) PESvoven,f) PESion-woven,gl) PESD material, I I Methane (CH) 125000
g2) zoomin of the PES3D material,h) PPpellets,) FoamPs0, 0% D| Ethylene(GH,) 9000
i) FoamPUB5, k) FoamPIR 5 6 Acetylene(G) >0
: mA Time (hourS) Table 1. Composition of the
Accordingto the cell count, the best contaminant gas bottle tested in the
materials are PES non-woven. PES Figure 7.hCAllactivity overtime with A, B, C and D. study.
woven, PES 3D, eucalyptus and The hCAIll lack of stability and the
beechwoodrespectively(Fig 5). These inhibiton by  sulphur  containing
materlals were SElECted fOT further Figure 4SEM images of biofilm observed on PES woven, PES 3D, Compoundhave been analyseéj)y RUGtO
analysis foampir and rings 6 mm respectively. find mutants with improvedfeatures Two
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mutations have been selectedfor further Figure 8 Example of one of the selected mutants. A65T mutatio

3,2E+05 analysis introduced in silico via FRESCO and selected for further
1,6E+04 Investigation.
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Figureb. Biofilmformation of C necator(cfu cnt3) in eachpackingmaterial Valueswere normalisedby the apparentdensity
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