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Table 5. Effects of hydroxylactone 4 on the yeat growth

entry  Microorganism Effect
1 Debaryomycesdelayed growth (around 20 h longer
hansenii K122 lag-phase), similar to the OD control
2 Saccharomyces  growth inhibition, growth OD =0.59
cerevisiae SV30 (max. OD control = 1.546)
3 Yarmowia lipolytica no influence on the growth
ATCC 20460
4 Schizosaccharomyces no influence on the growth
pombe C-1
S Rhodotorula rubra C-9 no influence on the growth
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Figure S3. HMQC (300 MHz, CDCL.) spectrum of bromolactone 2.
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Figure $2. COSY (300 MHz, CDCI,) spectrum of bromolactone 2.
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Figure S7. "H NMR NMR (300 MHz. CDCL.) spectrum of hydroxylactone 4.
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re S8. COSY (300 MHz. CDCL,) spectrum of hydroxylactone 4.
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Figure S5. IR Spectrum of bromolactone 2.





OPS/images/a04img17.png
S

Figure S6. '"H NMR (300 MHz. CDCL.) spectrum of iodolactone 3.
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re $9. HMQC (300 MHz, CDCL) spectrum of hydroxylactone 4.
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Figure S10. “C NMR (300 MHz, CDCL.) spectrum of hydroxylactone 4.
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Figure S11. IR Spectrum of hydroxylactone 4.
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Figure S14. GC-MS spectrum of hydroxylactone 4.
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Figure SI5. Effect of hydroxylactone 4 on the growth of M. flavus C-1.
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Figure S16. Effect of hydroxylactone 4 on the growth of B. cereus C-2.
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Figure S17. Effect of hydroxylactone 4 on the growth of P. fluorescens
WL
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Figure 2. Schematic representation of an enzymatic biofuel cell.
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Figure 1. Representative scheme of the hydrocarbon fuel cell operation
mechanism.
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Figure 4. Types of clectron transfer processes between enzymes and
electrode surfaces in enzymatic biofuel cells.
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Figure 3. Schematic representation of the power range that some of the
alternative energy production methods provide (adapted from reference 8)
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Figure 6. Hllustration of the clectron transfer mechanism in a
PQQ-dependent enzyme. ™
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Figure 7. Development of Enzymatic biofuel cells profile.
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Figure 5. Redox potential range of some of the most often employed metal-based mediators and of the oxidoreductase enzymes glucose oxidase and laccase.
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“Table 1. Summary of MET studies on enzymatic biofuel cells

Mediated System

Reference

Redox hydrogel - poly(I-vinylimidazole) / Os(bpy),CI* cross-lnked with
polyCethylene glycoD diglycidy ether

ABTS

ABTS

[Os(bipyridine)poly (N-vinylimidazole] 1, and [Ra(bipyriding)(poly (N-
vinylimidazole]),CIICI

Hlectropolymerized MG/ NAD*

Bis(44"diamino-2.2"bipyridine)CI/ poly(vinylimidazole)or polyacrylamide
copolymer

ABTS

Hlectropolymerized MG/ NAD*

Serie of osmium-based redox polymer mediators

Polypyrrole nanowires along with &-hydroxyquincline-S-sulfonic acid
Osmium-based mediators self-assembled with poly(allylamine)

Five diferen lexibl osmium-based redox polymers

Osmium redox polymers, coss-linked with poly (ethylene glycol) dilycidyl
ether

Six different enzyme/tetrabutylammonium bromide modified Nafion®
Mix of graphite paricles and ferrocene.

MG, MWCNTS, and polymer hydrogels

Os-polymer wired on graphite clectrodes

Dimethoxy or dimethyl-substituted bipyridines osmium complexes
0544 dicarborylic acid 22" bipyridine),

ABTS / polypyrrole.

‘Glucose oxidase

Bilirubin oxidase:

Aleohol Dehydrogenase
Glucose oxidase.

Laccase

Laccase
Glucose oxidase:
Laccase
Pyranose dehydrogenase
Glucose oxidase:

Lactae dehydrogensse
Glucose oxidase:
Glucose dehydrogense
Glucose dehydrogense
Glucose oxidase:
Laccase
Laccase

Ohara et al*, 1993

Palmore efal™, 1999
Tsujimora et al %, 2001
Barribre et al %, 2004

Akers et al®, 2005
Baribre et al %, 2006

‘Smolander ef al”, 2008

Dehydrogenase enzymes in cascade  Sokic-Lazic and Minteer 2008

Gallaway eral ™, 2008
Kim et al, 2009
Szamocki et al, 2009
Zafar et al %, 2010
Rengaraj et al, 2011

‘Sokic-Lazic et al*, 2011
Zebdaeral, 2012
Mersdith eal, 2012
Zafaetal, 012
6 Conghaie eral=, 2013
Shen et 2013
Cardosocral, 2013
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Table 2. Summary of DET studies on enzymatic biofuel cells

Bioclectrode Architecture Enryme e
'SWNTS, polyethylene biue, and glutaraldehyde. Glucose oxidase Yan eral ™, 2006
Covalent atachment with SWNTS "PQQ-dependent glucose dehydrogenase

Covalent binding to aminopheny! derivatives-modified graphite Laccase Vaz-Domingucz et al 7. 2008
electrodes

‘Spectrographic graphite clectrodes Cellobiose dehydrogenase Coman eral ™, 2010
Carbon paper and modified-Nafion® PQQ-dependent pyrate dehydrogenase Teew eral*, 2010
Mulifunctional CNTs composites  dopamine Glucose oxidase Wang eral . 2011
4--aminoethyl) benzoic acid functonalized graphite clctrodes Laccase Martiner-Ortiz et al ™, 2011
Sitespecific gold nanopartcle conjugation Glucose oxidase Holland et al . 2011
Anthracene-modified MWCNTS Laccase Meredith et al, 2011
Carbon eryogel electrodes "PQQ-dependent glucose dehydmogenase Flexer etal’®, 2011
Gas-diffusion electrode based on hydrophobized carbon black Bilirbin Oxidase Guptaeral.=, 2011
composite

Arylated-Modifed CNTs Laccase Stolarczyk eral =, 2012
Aminocthyl residues-functionalized SWONTs Laccase Nazaruk et al . 2012
“Three-dimensional gold nanoparticl-modified clectrodes Glucose oxidase Wang et al-®, 2012
Tethered crsslinkers-functonalized MWCNTS Laccase Laveral ™ 2012
Ferrocene-modified MWCNT Glucose oxidase and catalase Stolarczyk eral, 2012
Electrochemically functionalized MWCNTs Glucose oxidase Moumenc eral ™, 2013
MWCNTs-modified carbon paper PQQ-dependent alcohol dehydrogenase  Aquino Neto eral™, 2013






OPS/images/a03img13.png





OPS/images/a04img03.png
.Br(l)
microorganism

2,3 4
Scheme 2. Biotransformations of halolactones 2 and 3
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re 1. Composition (in %) of the product mixtures of preparative
biotransformation of bromolactone 2.
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Scheme 1. Synthesis of halolactones 2 and 3.
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Table 1. Hydrolytic dehalogenation of bromolactone 2 and iodolactone
3after 7 days of incubation

entry Microorganism Bromolactone 2 _Todolactone 3

1 Nigrospora oryzae AM8 © ©

2 Fusarium culmorum AMIO  (+++) (44)

3 Fusarium avenaceum AM11 (=) (=)

4 Fusarium tricinctum AM16 © [

5 Fusarium semitectum AM20  (+++) (=)

6 Syncephalastrum racemosum [} [}
AMI0S

7 Fusarium solani AM203 (=) (=)

Stemphylium botryosum @ [}

AM279

9 Cunninghamella japonica [} ©
AM4T2

10 Acremonium sp. AMS45 () )

(=): the conversion 5-22%: (+): the conversion 32-51%; (++): the
conversion 66-83%; (+++): the conversion 95-100%.
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Table 2. Results of preparative biotransformations of bromolactone 2

entry Strain Isolated yicld / g/ % el % o

1 F culmorum AM10 0015/240 83 —11.28 (c = 0.69%, CHCL)
2 F avenaceum AM11 000777123 34 -5.54 (c = 0.52%, CHCI,)
3 F semitectum AM20 00235/37.5 144 ~22.13 (¢ = 0.74%, CHCL)
4 F. solani AM203 0014/224 124 1687 (c = 0.44%, CHCL)
5 Acremonium sp. AMS45 00246/39.0 126 1722 (¢ = 0.54%, CHCL)
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‘Table 3. Results of preparative biotransformations of iodolactone 3

entry Strain Isolated yicld / g/ % el % o

1 . culmorum AM10 0009/ 14.4 90 ~12.32 (c = 0.48%, CHCL)
2 F avenaceum AM11 00195/312 186 ~30.74 (¢ = 0.48%, CHCL)
3 F tricinctum AM16 00133/212 169 ~27.65 (c = 0.41%, CHCL)
4 F semitectum AM20 00168/268 40 601 (c =0.43%, CHCL,)
5 F solani AM203 00186/20.7 194 3344 (c = 045%, CHCL)
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Figure 2. Composition (in %) of the product mixtures of preparative
biotransformation of iodolactone 3.
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Scheme 3. Equatorial location of hydroxy group in hydroxylactone 4 as the stercochemical consequence of the microbial hydrolytic dehalogenation of
bromolactone 2 or iodolactone 3 proceeding with the inversion at C-2.
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‘Table 4. Effects of hydroxylactone 4 on the bacterial growth

entry  Microorganism Effect
1 Micrococcus flavus C1 complete inhibition
2 Bacillus cereus C3  growth retardation (extension lag phase

109 h), limiting growth, increase in
OD = 0.87 (max. OD control = 1.037)

Escherichia coli C1 no influence on the growth
4 Bacillus subtilis BS no influence on the growth
Pseudomonas inhibition of growth, OD = 0.27

uorescens W1 (max. OD control = 0.75)
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Table 6. Effects of hydroxylactone 4 on the fungi growth

ety Microorganism Effect
1 A.vle:glllu: niger XP no influence on the growth
2 no influence on the growth
3 ts the growth, increase in
OD = 1.264 (max. OD control = 1, 88)
4

complete in






