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Fig.1 Biocatalytic methodologies for the transformation of fatty acids
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reactor

155, CVFAP A LU AL o] A (R R i R X 28 K
SRICHI AL S AR RO AR, (U2 CVFAP (N FH T
TG TR — BT K. BEE G A R R, Tk
IR AT P A ) A 0 O D ) B A R AR B AR
SE— P BT IR PRI, Sl S A A d
FEIRFAR T LU g iR FH i I 4 R 48 s g v AR
B, LR FFH R AR ARS8 iR
B AT R DB L g 15 P R A S e 2H 1 3 42
(] {4 45, [R) A s T DA S B 2 R AR A 0 B A5 R
DORERE I D IR BTG Y, RIS A P AT RS AR .

HWK, CVFAP FR ELAG R 25 04 JBE F 0 e, (R
PN 3 A P 28 Ty O, e M 2 e L R Y i
Uiy, R M 22 i R SR PR R G IR AR 1 T
SR B TR, T LA A AR SR RS A
it ] 52 AL ok AT 93 T CVFAP RYFEE k. o 7T LA
TR/ ING TR 1) 77 Xl CvFAP 7] LAk T = 111
RRAS, AR TR R T, s e RN R &
UG BR TG PR S R A W (A SR A B A G AT),
AT RAXT CYFAP B EReE MR T A — ISR
[F]IS, BFXF CYFAP JIEHITE 2 1 )L, R TS 1H 43+
FSE [y AL T DA 9 e X B AR 0. sk, g
FIBFSEALBR T CVFAPCE [ 748 F/NER 7 NC64A) Fl
CrFAPCGE B A 137C), X2 FAP JEPI A ff
TRATESE, DU 2R 2 Tolk b FH G BER B XF
T = T MR Tl e 2K ) A R %) 24 LT RE LR,
FEP R AT FAP BB BOAR 4 7= FIA HL
B B B F AR

e, R E NV TR BE B AT SO 2 Al
SR 5 AAEAT I A AN SR, FEim AL, it
B BT BRI | AR BUSCR R R IELE R
il B SR 7 3, A BN B PR AR A Tl
PR 7.

S 3k

[1] Lim J H K, Gan Y Y, Ong H C, et al. Utilization of
microalgae for bio-jet fuel production in the aviation
sector: Challenges and perspective[J]. Renew Sust
Energ Rev, 2021, 149: 11396.

[2] Zaporozhets O, Isaienko V, Synylo K. Trends on
current and forecasted aircraft hybrid electric architec-
tures and their impact on environent[J]. Energy, 2020,
211: 118814.

[3] Abrantes I, Ferreira A F, Silva A, et al. Sustainable
aviation fuels and imminent technologies-CO, emis-
sions evolution towards 2050[J]. J Clean Prod, 2021,
313: 127937.

[4] Alam A, Dwivedi P. Modeling site suitability and
production potential of carinata-based sustainable jet
fuel in the southeastern United States[J]. J Clean Prod,
2019, 239: 117817.

[5] Dyk V S, Saddler J. Progress in commercialization of
biojet/sustainable aviation fuels (SAF): Technologies,
potential and challenges|[DB/OL]. [2021-4-22].https://
www.ieabioenergy.com.

[6] Cheah Y W, Salam M A, Sebastian J, et al. Upgrading


https://doi.org/10.1016/j.rser.2021.111396
https://doi.org/10.1016/j.rser.2021.111396
https://doi.org/10.1016/j.energy.2020.118814
https://doi.org/10.1016/j.jclepro.2021.127937
https://doi.org/10.1016/j.jclepro.2019.117817

552 M

HIR A . BRI AR M S HAE A B b B I 30 f 193

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

of triglycerides, pyrolysis oil, and lignin over metal
sulfide catalysts: A review on the reaction mechanism,
kinetics, and catalyst deactivation[J]. J Environ Chem
Eng, 2023, 11(3): 109614.

Lesmana D, Wu H S. Pyrolysis of waste oil in the pres-
ence of a spent catalyst[J]. J Environ Chem Eng, 2015,
3(4): 2522-2527.

Subramaniam S, Santosa D M, Brady C, et al.
Extended catalyst lifetime testing for HTL biocrude
hydrotreating to produce fuel blendstocks from wet
wastes[J]. ACS Sustain Chem Eng, 2021, 9(38): 12825—
12832.

Dobrzynska E, Szewczynska M, Posniak M, et al.
Exhaust emissions from diesel engines fueled by differ-
ent blends with the addition of nanomodifiers and
hydrotreated vegetable oil HVO[J].
2020, 259: 113772.

Abdul Razak N A, Mijan N A, Taufig-Yap Y H, et al.

Production of green diesel via hydrogen-free and

Environ Pollut,

solventless deoxygenation reaction of waste cooking
oil[J]. J Clean Prod, 2022, 366: 132971.

Malins K. Production of renewable hydrocarbons from
vegetable oil refining by-product/waste soapstock over
selective sulfur-free high metal loading SiO,-AlO;
supported Ni catalyst via hydrotreatment[J]. J Clean
Prod, 2021, 283: 125306.

Why E S K, Ong H C, Lee H V, et al. Single-step
catalytic deoxygenation of palm feedstocks for the
production of sustainable bio-jet fuel[J]. Energy, 2022,
239: 122017.

Baral N R, Kavvada O, Mendez-Perez D, et al. Techno-
economic analysis and life-cycle greenhouse gas miti-
gation cost of five routes to bio-jet fuel blendstocks[J].
Energy Environ Sci, 2019, 12(3): 807-824.

Natelson R H, Wang W C, Roberts W L, et al. Tech-
noeconomic analysis of jet fuel production from
hydrolysis, decarboxylation, and reforming of camelina
oil[J]. Biomass Bioenergy, 2015, 75: 23-34.

Hsu K H, Wang W C, Liu Y C. Experimental studies
and techno-economic analysis of hydro-processed
renewable diesel production in Taiwan[J]. Energy, 2018,
164: 99-111.

a. Ansorge-Schumacher M B, Thum O. Immobilised
lipases in the cosmetics industry[J]. Chem Soc Rev, 2013,
42(15): 6475-6490.

b. Li Huan-huan(Z= ¥k ¥ ), Duan Pei-gao(B¢ 5% &),

Huang Ya-wen(#% ff 3C), et al. One pot photoenzy-

[17]

[18]

[19]

[20]

[21]

[22]

[23]

matic cascades to synthesize chiral aliphatic amines(J%;
Tifg 2% X6 — B ¥ A LT 1 g W O[] J Mol Catal
(China) (43 F14L), 2023, 37(4): 323-330.

c. Dai Da-zhang (3 K 3), Jiang Wen-ting(Z2 3C 15),
Xu Lu-yang(i%F BE 7). Resolution of (R,S)-3-chloro-1-
phenylpropanol by mesoporous molecular sieve SBA-
15 immobilized lipase in solvent-free system(JCI 74
R SBA-15 [EE ALIRNTEER 73 (R, S)-3-4-
1-ZEHENE) [7]. J Mol Catal (China) (43 FH#1k), 2023,
37(4): 342-347.

a. Aransiola E F, Ojumu T V, Oyekola O O, et al. A
review of current technology for biodiesel production:
State of the art[J]. Biomass Bioenergy,2014,61:276-297.
b. Chen Lin-lin (i #k#k), Zhang Jia-xin(3k 13 i), Li
Wei(Z= f§), et al. Preparation and catalytic properties
of inorganic hybrid lipase (FCHLZ% 1k A5 7 g 14 il 2 S
FRALHERERTIE)I]. J Mol Catal (China) (5 T-HEAL),
2022, 36(3): 235-244.

c. Yin Yi(3* —), Sun Li-rui(#h57.%), Fang Qi-li(J5 4k
F), et al. Optimization of microwave enhanced gold
nanoparticles-CRL hybridase (AuNPs-CRL) catalyzed
synthesis of phytosterol esters(fi{ i 3 T4 44 K 4 42 4k
CRL JJig 177 i HE 1 H5 B3l R P 1) 5 O] J Mol Catal
(China) (43 T184L), 2022, 36(6): 522—533.

Rude M A, Baron T S, Brubaker S, et al. Terminal
olefin (1-alkene) biosynthesis by a novel P450 fatty
acid decarboxylase from jeotgalicoccus species[J]. App!
Environ Microbiol, 2011, 77(5): 1718—-1727.

Pickl M, Kurakin S, Cant Reinhard F G, et al. Mecha-
nistic studies of fatty acid activation by CYP152 perox-
ygenases reveal unexpected desaturase activity[J]. ACS
Catal, 2018, 9(1): 565-577.

Wang J B, Lonsdale R, Reetz M T. Exploring substrate
scope and stereoselectivity of P450 peroxygenase
OleTy; in olefin-forming oxidative decarboxylation[J].
Chem Commun, 2016, 52(52): 8131-8133.

Rui Z, Li X, Zhu X, et al. Microbial biosynthesis of
medium-chain 1-alkenes by a nonheme iron oxidase[J].
Proc Natl Acad Sci, 2014, 111(51): 18237—-18242.
Bojarra S, Reichert D, Grote M, et al. Bio-based a, w-
functionalized hydrocarbons from multi-step reaction
sequences with bio- and metallo-catalysts based on the
fatty acid decarboxylase OIleTJE[J]. ChemCatChem,
2018, 10(5): 1192—-1201.

Dennig A, Kuhn M, Tassoti S, et al. Oxidative decar-
boxylation of short-chain fatty acids to 1-alkenes[J].
Angew Chem Int Ed, 2015, 54(30): 8819—8822.


https://doi.org/10.1016/j.jece.2023.109614
https://doi.org/10.1016/j.jece.2023.109614
https://doi.org/10.1016/j.jece.2015.09.019
https://doi.org/10.1021/acssuschemeng.1c02743
https://doi.org/10.1016/j.envpol.2019.113772
https://doi.org/10.1016/j.jclepro.2022.132971
https://doi.org/10.1016/j.jclepro.2020.125306
https://doi.org/10.1016/j.jclepro.2020.125306
https://doi.org/10.1016/j.energy.2021.122017
https://doi.org/10.1039/C8EE03266A
https://doi.org/10.1016/j.biombioe.2015.02.001
https://doi.org/10.1016/j.energy.2018.08.208
https://doi.org/10.1039/c3cs35484a
https://doi.org/10.1016/j.biombioe.2013.11.014
https://doi.org/10.1128/AEM.02580-10
https://doi.org/10.1128/AEM.02580-10
https://doi.org/10.1021/acscatal.8b03733
https://doi.org/10.1021/acscatal.8b03733
https://doi.org/10.1039/C6CC04345C
https://doi.org/10.1073/pnas.1419701112
https://doi.org/10.1002/cctc.201701804
https://doi.org/10.1002/anie.201502925

194 gy F A A (b 3 30) 38 %5

[24] Zachos I, Gassmeyer S K, Bauer D, et al. Photobiocat- 7553.
alytic decarboxylation for olefin synthesis[J]. Chem [38] SongJ W, Seo J H, Oh D K, ef al. Design and engi-
Commun, 2015, 51(10): 1918—1921. neering of whole-cell biocatalytic cascades for the

[25] Dennig A, Kurakin S, Kuhn M, ef al. Enzymatic oxida- valorization of fatty acids[J]. Catal Sci Technol, 2020,
tive tandem decarboxylation of dioic acids to terminal 10(1): 46—64.
dienes[J]. EurJ Org Chem, 2016,2016(21): 3473-3477. [39] SongJ W, Jeon E Y, Song D H, et al. Multistep enzy-

[26] Urlacher V B, Girhard M. Cytochrome P450 monooxy- matic synthesis of long-chain a,w-dicarboxylic and w-
genases in biotechnology and synthetic biology[J]. hydroxycarboxylic acids from renewable fatty acids
Trends Biotechnol, 2019, 37(8): 882—897. and plant oils[J]. Angew Chem Int Ed, 2013, 125(9):

[27] Wang Y, Lan D, Durrani R, et al. Peroxygenases en 2594-2597.
route to becoming dream catalysts. What are the oppor- [40] SeoMJ, Shin K C, Jeong Y J, et al. Production of 5,8-
tunities and challenges [J]. Curr Opin Chem Biol, 2017, dihydroxy-9(Z)-octadecenoic acid from oleic acid by
37:1-9. whole recombinant cells of Aspergillus nidulans

[28] Hofrichter M, Ullrich R. Oxidations catalyzed by expressing diol synthase[J]. Biotechnol Lett,2014,37(1):
fungal peroxygenases[J]. Curr Opin Chem Biol, 2014, 131-137.

19: 116-125. [41] Estupifian M, Diaz P, Manresa A. Unveiling the genes

[29] Winkler M. Carboxylic acid reductase enzymes responsible for the unique Pseudomonas aeruginosa
(CARSs)[J]. Curr Opin Chem Biol, 2018, 43: 23-29. oleate-diol synthase activity[J]. Biochim Biophys Acta

[30] Finnigan W, Thomas A, Cromar H, et al. Characteriza- Mol Cell Biol Lipids, 2014, 1841(10): 1360—1371.
tion of carboxylic acid reductases as enzymes in the [42] Yan N, Hagedoorn P L, Xu J H, et al. A biocatalytic
toolbox for synthetic chemistry[J]. ChemCatChem, hydrogenation of carboxylic acids[J]. Chem Comm,
2017, 9(6): 1005-1017. 2012, 48(99): 12056—12058.

[31] Akhtar M K, Turner N J, Jones P R. Carboxylic acid [43] Zhou P, Wang X, Zeng C, et al. Deep eutectic solvents
reductase is a versatile enzyme for the conversion of enable more robust chemoenzymatic epoxidation reac-
fatty acids into fuels and chemical commodities[J]. tions[J]. ChemCatChem, 2017, 9(6): 934—936.

Proc Natl Acad Sci USA, 2012, 110(1): 87-92. [44 ] Desroches M, Escouvois M, Auvergne R, et al. From

[32] Resch V, Hanefeld U. The selective addition of vegetable oils to polyurethanes: Synthetic routes to
water[J]. Catal Sci Technol, 2015, 5(3): 1385—1399. polyols and main industrial products[J]. Polym Rev,

[33] Engleder M, Pavkov-Keller T, Emmerstorfer A, et al. 2012, 52(1): 38-79.

Structure-based mechanism of oleate hydratase from [45] Narayanam J M, Stephenson C R. Visible light photore-
elizabethkingia meningoseptica[J]. ChemBioChem, dox catalysis: Applications in organic synthesis[J].
2015, 16(12): 1730-1734. Chem Soc Rev, 2011, 40(1): 102—113.

[34] Nanda S, Yadav J S. Lipoxygenase biocatalysis: A [46] Prier C K, Rankic D A, MacMillan D W. Visible light
survey of asymmetric oxygenation[J]. J Mol Catal B- photoredox catalysis with transition metal complexes:
Enzym, 2003, 26(1/2): 3-28. Applications in organic synthesis[J]. Chem Rev, 2013,

[35] Cha H J, Seo E I, Song ] W, et al. Simultaneous 113(7): 5322—-5363.
enzyme/whole-cell biotransformation of C18 ricinoleic [47] Shaw M H, Twilton J, MacMillan D W C. Photoredox
acid into (R)-3-hydroxynonanoic acid, 9-hydrox- catalysis in organic chemistry[J]. J Org Chem, 2016, 81
ynonanoic acid, and 1,9-nonanedioic acid[J]. Adv Synth (16): 6898—6926.

Catal, 2017, 360(4): 696—703. [48] ChoiJ M, Han S S, Kim H S. Industrial applications of

[36] Koppireddi S, Seo J H, Jeon E Y, et al. Combined enzyme biocatalysis: Current status and future aspects[J].
biocatalytic and chemical transformations of oleic acid Biotechnol Adv, 2015, 33(7): 1443—1454.
to w-hydroxynonanoic acid and a,w-nonanedioic [49] Sheldon R A, Woodley J M. Role of biocatalysis in
acid[J]. Adv Synth Catal, 2016, 358(19): 3084—3092. sustainable chemistry[J]. Chem Rev, 2018, 118(2): 801—

[37] Jeon EY, Seo J H, Kang W R, et al. Simultaneous 838.
enzyme/whole-cell biotransformation of plant oils into [50] Wu S, Snajdrova R, Moore J C, et al. Biocatalysis:

C9 carboxylic acids[J]. ACS Catal, 2016, 6(11): 7547

Enzymatic synthesis for industrial applications[J].


https://doi.org/10.1039/c4cc07276f
https://doi.org/10.1039/c4cc07276f
https://doi.org/10.1002/ejoc.201600358
https://doi.org/10.1016/j.tibtech.2019.01.001
https://doi.org/10.1016/j.cbpa.2014.01.015
https://doi.org/10.1016/j.cbpa.2017.10.006
https://doi.org/10.1002/cctc.201601249
https://doi.org/10.1073/pnas.1216516110
https://doi.org/10.1039/C4CY00692E
https://doi.org/10.1002/cbic.201500269
https://doi.org/10.1016/S1381-1177(03)00146-2
https://doi.org/10.1016/S1381-1177(03)00146-2
https://doi.org/10.1016/S1381-1177(03)00146-2
https://doi.org/10.1002/adsc.201701029
https://doi.org/10.1002/adsc.201701029
https://doi.org/10.1002/adsc.201600216
https://doi.org/10.1021/acscatal.6b01884
https://doi.org/10.1039/C9CY01802F
https://doi.org/10.1002/ange.201209187
https://doi.org/10.1007/s10529-014-1650-y
https://doi.org/10.1016/j.bbalip.2014.06.010
https://doi.org/10.1016/j.bbalip.2014.06.010
https://doi.org/10.1039/c2cc36479d
https://doi.org/10.1002/cctc.201601483
https://doi.org/10.1080/15583724.2011.640443
https://doi.org/10.1039/B913880N
https://doi.org/10.1021/cr300503r
https://doi.org/10.1021/acs.joc.6b01449
https://doi.org/10.1016/j.biotechadv.2015.02.014
https://doi.org/10.1021/acs.chemrev.7b00203

552 M

HIR A . BRI AR M S HAE A B b B I 30 f 195

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

Angew Chem Int Ed, 2021, 60(1): 88—119.

Damien S B L, Stéphan C, Stéphanie B, ef al. An algal
photoenzyme converts fatty acids to hydrocarbons[J].
Science, 2017, 357: 903—907.

Zhang W, Lee J H, Younes S H H, ef al. Photobiocat-
alytic synthesis of chiral secondary fatty alcohols from
renewable unsaturated fatty acids[J].
2020, 11(1): 2258.

Zeng Y, Yin X, Liu L, et al. Comparative characteriza-

Nat Commun,

tion and physiological function of putative fatty acid
photodecarboxylases[J]. Mol Catal, 2022, 532: 112717.
Sorigué D, Hadjidemetriou K, Blangy S, et al. Mecha-
nism and dynamics of fatty acid photodecarboxylase[J].
Science, 2021, 372(6538): eabd5687.

Zhang W, Ma M, Huijbers M M E, ef al. Hydrocarbon
synthesis
carboxylic acids[J]. J Am Chem Soc, 2019, 141(7):
3116-3120.

Poutoum P, Samire B Z, Bertrand L, et al. Autocat-

via photoenzymatic decarboxylation of

alytic effect boosts the production of medium-chain
hydrocarbons by fatty acid photodecarboxylase[J]. Sci
Adv, 2023, 9(12): eadg3881.

Amer M, Wojcik E Z, Sun C, et al. Low carbon strate-
gies for sustainable bio-alkane gas production and
renewable energy[J]. Energy Environ Sci, 2020, 13(6):
1818-1831.

Li D, Han T, Xue J, et al. Engineering fatty acid
photodecarboxylase to enable highly selective decar-
boxylation of trans fatty acids[J]. Angew Chem Int Ed,
2021, 60(38): 20695—20699.

XuJ, Fan J, Lou Y, et al. Light-driven decarboxylative
deuteration enabled by a divergently engineered
photodecarboxylase[J]. Nat Commun, 2021, 12(1): 553—
559.

Zeng Sen-hai(®4 £%1), Bao Yu-yan(#1 T ¥f), Cao Ao
(8 H), et al. Rational evolution of a fatty acid
photodecarboxylase for highly selective photodecar-
boxylation of trans fatty acid(FRM: s S #& BT H
T NG 7 Rk £ 1 R B[], Univ: Chem
(China) (KAL), 2023, 38(4): 243-252.

Zeng Y Y, Liu L, Chen B S, et al. Light-driven enzy-
matic decarboxylation of dicarboxylic acids[J]. Chem-
istryOpen, 2021, 10(5): 553—559.

Guo X, Xia A, Li F, et al. Photoenzymatic decarboxy-
lation to produce renewable hydrocarbon fuels: A
comparison between whole-cell and broken-cell biocat-
alysts[J]. Energy Convers Manag, 2022, 255: 115311.

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Ma Y, Zhang X, Zhang W, et al. Photoenzymatic
production of next generation biofuels from natural
triglycerides combining a hydrolase and a photodecar-
boxylase[J]. ChemPhotoChem, 2019, 4(1): 39—44.

Cha H J, Hwang S Y, Lee D S, er al. Whole-cell
photoenzymatic cascades to synthesize long-chain
aliphatic amines and esters from renewable fatty
acids[J]. Angew Chem Int Ed, 2020, 59(18): 7024—7028.
Ge R, Zhang P, Dong X, et al. Photobiocatalytic decar-
boxylation for the synthesis of fatty epoxides from
renewable fatty acids[J]. ChemSusChem, 2022, 15(20):
€202201275.

Zhong X R, Ma Y J, Zhang X Z, et al. More efficient
enzymatic cascade reactions by spatially confining
enzymes via the SpyTag/SpyCatcher technology[J].
Mol Catal, 2022, 521: 112188.

Xu J, Hu Y, Fan J, ef al. Light-driven kinetic resolu-
tion of a-functionalized carboxylic acids enabled by an
engineered fatty acid photodecarboxylase[J]. Angew
Chem Int Ed, 2019, 58(25): 8474—8478.

Cheng F, Li H, Wu D Y, et al. Light-driven deracem-
ization of phosphinothricin by engineered fatty acid
photodecarboxylase on a gram scale[J]. Green Chem,
2020, 22(20): 6815-6818.

Duong H T, Wu Y, Sutor A, et al. Intensification of
photobiocatalytic decarboxylation of fatty acids for the
production of biodiesel[J]. ChemSusChem, 2021, 14(4):
1053-1056.

Beninca L A D, Franga A S, Bréda G C, et al. Continu-
ous-flow CvFAP photodecarboxylation of palmitic acid
under environmentally friendly conditions[J]. Mol
Catal, 2022, 528: 112469.

Li F, Xia A, Guo X, et al. Continuous hydrocarbon
fuels production by photoenzymatic decarboxylation of
free fatty acids from waste oils[J]. J Environ Chem
Eng, 2023, 11(5): 110748.

Li F, Xia A, Guo X, et al. Photo-driven enzymatic
decarboxylation of fatty acids for bio-aviation fuels
production in a continuous microfluidic reactor[J].
Renew Sust Energ Rev, 2023, 183: 113507.


https://doi.org/10.1002/anie.202006648
https://doi.org/10.1126/science.aan6349
https://doi.org/10.1038/s41467-020-16099-7
https://doi.org/10.1016/j.mcat.2022.112717
https://doi.org/10.1126/science.abd5687
https://doi.org/10.1021/jacs.8b12282
https://doi.org/10.1126/sciadv.adg3881
https://doi.org/10.1126/sciadv.adg3881
https://doi.org/10.1039/D0EE00095G
https://doi.org/10.1002/anie.202107694
https://doi.org/10.1038/s41467-020-20871-0
https://doi.org/10.3866/PKU.DXHX202210002
https://doi.org/10.3866/PKU.DXHX202210002
https://doi.org/10.3866/PKU.DXHX202210002
https://doi.org/10.3866/PKU.DXHX202210002
https://doi.org/10.3866/PKU.DXHX202210002
https://doi.org/10.3866/PKU.DXHX202210002
https://doi.org/10.1002/open.202100039
https://doi.org/10.1002/open.202100039
https://doi.org/10.1016/j.enconman.2022.115311
https://doi.org/10.1002/cptc.201900205
https://doi.org/10.1002/anie.201915108
https://doi.org/10.1002/cssc.202201275
https://doi.org/10.1016/j.mcat.2022.112188
https://doi.org/10.1002/anie.201903165
https://doi.org/10.1002/anie.201903165
https://doi.org/10.1039/D0GC02696D
https://doi.org/10.1002/cssc.202002957
https://doi.org/10.1016/j.mcat.2022.112469
https://doi.org/10.1016/j.mcat.2022.112469
https://doi.org/10.1016/j.jece.2023.110748
https://doi.org/10.1016/j.jece.2023.110748
https://doi.org/10.1016/j.rser.2023.113507

196 g T A (o3 30)

#
ot

Research Progress of Fatty Acid Photodecarboxylase and its
Application in Organic Synthesis

SHEN Qian-gian"’, ZHANG Zao-xiao', ZHANG Wu-yuan"
(1. School of Chemical Engineering and Technology, Xi’an Jiaotong University, Xi’an 710049, China;
2. Tianjin Institute of Industrial Biotechnology, Chinese Academy of Sciences, Tianjin 300308, China)

Abstract: Bio-based fatty acids are renewable energy with great application potential. The conversion of bio-
based fatty acid raw materials into high-value chemicals and fuels in a green and low-carbon way can meet the
urgent needs of sustainable development in modern society, and also meet the needs of green biological
manufacturing. Biocatalysis has attracted extensive attention from many scholars due to its mild reaction
conditions and high selectivity. Among them, the newly discovered visible light-driven fatty acid
photodecarboxylase (CvFAP) can catalyze the decarboxylation of fatty acids with different chain lengths to
synthesize fuels and chemicals. The reaction process has an extremely high atomic economy and has broad
application prospects in the field of green catalytic technology and energy. This review aims to summarize and
analyze the latest research progress of fatty acid photodecarboxylase (CvFAP) and prospects for the development
trend of fatty acid photodecarboxylase, to provide references for the further development and utilization of fatty
acid photodecarboxylase (CvFAP) in the field of green synthesis.

Key words: fatty acid; CvFAP; decarboxylation; organic synthesis; biocatalysis
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