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Rational Evolution of a Fatty Acid Photodecarboxylase for Highly
Selective Photodecarboxylation of trans Fatty Acid
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State Key Laboratory of Coordination Chemistry, Chemistry and Biomedicine Innovation Center, School of Chemistry and
Chemical Engineering, Nanjing University, Nanjing 210023, China.

Abstract: Photoenzymatic synthesis and rational engineering of enzymes are among the most emerging research
areas. Herein, a highly selective photodecarboxylation of trans fatty acid was achieved by rational repurposing of the
photodecarboxylase. Specifically, via molecular docking, a mutant of the photodecarboxylase CvFAP, namely V453E-
CvFAP, was rationaly designed, constructed and subjected to the photoactivated decarboxylation of fatty acids. It
turned out that the mutant was highly selective towards elaidic acid, thereby enriching oleic acid. Experimental trainings
like cells culturing, protein expression, reaction design, and qualitative and quantitative analysis of products were
included. The experiment is easy to conduct and safe for undergraduate chemistry experiment.
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FIFRS AR, B e A st Biae, [N m] DLLEASRE AR 55 U JE% 52 S il (4 4 A0 i 4 3 1 st 1)
PR AN S, R % 25 2R A SS9 1) 2%
1.2 SLIWH RS REN

BRI A2 R 8, A NS INerE A drf EA S ) A, S s Picth g el “ &)
Bradib ok B ) N R AR dr g 7 X — BB R, R, TR S R T RO N EE . &
T AR S TRl AN AT D () — TSR A, TR A R A 9 3 e R g O R (R AR R A Mg
P S ) RO A AN i O BR G R« VR S5 AL Rl WFFC R B, 3k B 40 N W R IR s R 2 348 oo I /85 95 )
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S . S EACE DI RE RS 501, 20064F, 35 & 5 245 i B BL(FDAYLE , AT & Sl AR O A
S kR A TR SRR, (P EERESHERE) hE s HEN B RA -T2 ¢ P K
U, S X 7 TR AT i 7 TR VR 5 470 b 2 I — AR B & e e R

VI B R . SRR SRR A0, WA N R AR P 1] R RO
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T8 Bk sz Xl 7 B R Tl K s I R A P ST 2 A T B — 2D BOAR T, L IaE A AR S 56 2
2,

A S8 SR K AT B VR R R A, 5 & CvEAPTRE IR I B Rl EAT 37 K 92 AN S 808, 3R
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() B R H i K TBE 7= 5L, 4 5l #5 Bl WT-CvFAP M1 V453E-CvFAP, Fi 4% A 100 pL 50
mg-mL ™ -RIBEREW( : 1000).

Q) MHEEAEAER LB IR, 70 HIH2 mLINAX M TBR; 7236, 7E37 °C. 220 rpmiE IR
14 K:3-4h, ZE0OD600%F]0.6-0.8.

(3) MITBE;FRIEHIIA20 pL 1 mol-L™" IPTGIF M (2K E50.2 mmol-L™"), 7£20 °C. 220 rpm#$E
IR 3 E F #1820 h.

(4) (10 min, 4°C, 7000 rpm)Hs 54 .

2.3.4 FAutoDock Vinait{T 4+ Xt

(1) f##8HPymol. AutoDockTools#E 7B Az B i e F A A 1) 535 42 S0 A

(2) fdFChemDraw. Chem3D¥K {4 #E £ it R A1 5 H 2 1 43 %o 45 S04

(3) 1# ] AutoDockTools 474> % 2 .

(4) 1 FHPymol T xf F 45 5 .



No. 4 doi: 10.3866/PKU.DXHX202210002 247

2.3.5 TFH|Tris-HCIZ ¥
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B AL SN ) 45 RATAT SR S DI OC . 2 FH R 950.0 pmol-L™" A BV #5 3 S B2 I
SRAL AR X e 1 AT e e R A A AR SR A AL ROR o DR T 5 B X BT M, IR R g 2. &l
X RALABE IR FEARTT, 13 BIMRS . EISHI4E R .

IR I, B MR 255,00 pmol L', SREASIREENS S IR A IR I I HEAL RUR . EJL-P A
BRI AR, BB T IR ER SRR BT BRI B . 9 T Gt — 264, BT AR R RO VR E th E 05,00
umol-L™" B A= YA 12 2 1 X e R R s o P2 4% B 5 A AL TR
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V453E-CvFAP 30.0 SR 3.53 100 118
V453E-CvFAP 30.0 blikiv 3.58 78.1 93
V453E-CvFAP 22.5 SR 3.53 100 157
V453E-CvFAP 22.5 bliliv 3.58 50.2 80
V453E-CvFAP 10.0 SR 3.53 100 353
V453E-CvFAP 10.0 blitkivs 3.58 12.1 43
V453E-CvFAP 5.00 SR 3.53 97.3 697
V453E-CvFAP 5.00 blitkiv 3.58 3.40 26
V453E-CvFAP 2.00 SR 3.53 28.7 505
V453E-CvFAP 2.00 b7 3.58 0.3 6.3

WT-CvFAP 5.00 SR 3.53 100 706

WT-CVFAP 5.00 bliliv 3.58 100 716
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3.6 MERDHT

AL 2 N2 AE N BB FE5.00 pmol- L™, 30 °C/K, 45 Wil YIRSt FE S N 1 hoe 24 FREX ) Il
P2 R & 910.11 mg (3.58 mmol-L™!), SRS #9.97 mg (3.53 mmol-L ), R A PIbRIE T X B4
AR, ERWMRHTR,

®e LEEMR PSR

fitg 7 c(##)/(umol-L™") JEA) c(J&4)/ (mmol- L) al% TON
WT-CVFAP 5.00 PRiif 7 3.53 100 706
g 3.58 100 716

V453E-CvFAP 5.00 PRiif 7 3.53 97.3 697
R 3.58 3.40 26
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JUFAEAL R A 52, R A S ush R PR, R ab m DA vy a2 398 P8 3 ST I e Mg 0 P O A 72 SIZ B
T T PR 1) 4
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Ze bt < PR I i 7 R O B PR I T i SRR T R I B MR IR 7 1K — SN 1) i P A5 S 00 A%
(IR TE, 15 HFE RN IHAIT h, BEIRFES umol-L™', 30 °C, WOGIRS T, KN4 G FIMTBE#E T2
L B0, B Ja R GC-MS/GCHEAT B MEE | T AT, BEEAS BT ISRt 45 R 1% 5250 AR
TARRHECE T A SIS T A A, AR EEE 2 AV E LR, BRI B R AR
BHEMSRIGH e . IR, SRIG&tRRm, WKEE, Za8H0 e, Mi%ﬁﬁ%ﬁ\&
WA SLE I FESRE, AEEIE SR NGB ER S A e A AR B L s i . R R 2R
HF W RR LA R, B HE. RME ., RS 7 NS &1 T2 %m@
M, FEFRF AR R 2R b, RSEEIE A B T AR Bk LR SR

Bl RARMKIAFAR/GREANTERENENURERAFAF L REF T OH L,
2 % X W
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